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2.  Brief  Description  of  Action:  The  proposed  act 
mine  and  processing  plant  complex  in  Beaver  Co 
500,000  tons  of  alumina,  370,000  tons  of  potas 
million  tons  of  phosphate  fertilizers,  and  up 
Approximately  4  million  tons  per  year  of  aluni 
year  of  phosphate  rock  from  Idaho  would  be  uti 
of  the  proposed  action  would  be  the  240-acre  o 
rock  pile,  the  150-acre  processing  plant  compl 
tailings  ponds  covering  1,250  acres,  a  20-mile 
a  water  well  field,  and  other  support  componen 
sites,  and  communication  facilities.  Construct 
42  months  with  an  average  work  force  of  1,200 
processing  plant  would  require  approximately  1 
life. 


Administrative  (x)     Legislative  (  ) 

ion  is  the  development  of  an  alunite 
unty,  Utah  for  the  annual  production  of 
sium  sulfate  fertilizer,  up  to  1.7 
to  20,000  tons  of  aluminum  fluoride, 
te  ore  and  up  to  1.525  million  tons  per 
lized  in  the  process.  Major  components 
pen  pit  alunite  mine  and  175-acre  waste 
ex  including  75-megawatt  power  plant, 

railroad  spur  and  9-mile  access  highway, 
ts  such  as  service  roads,  material 
ion  of  the  proposed  project  would  require 
employees.  Operation  of  the  mine  and 
,000  employees  during  the  25-year  project 


3.  Summary  of  Environmental  Impacts:  The  proposed  action  would  result  in  socioeconomic 
impacts  to  the  communities  of  Milford,  Minersville,  Beaver,  and  Cedar  City.  Atmospheric 
emissions  of  particulates,  sulfur  oxides,  nitrogen  oxides,  and  fluorides  would  result 

in  deterioration  of  air  quality.  The  proposed  project  would  meet  Federal  Primary 
Ambient  Air  Quality  Standards  (Class  III)  but  would  exceed  existing  Class  II  standards. 
The  project  area  would  have  to  be  designated  as  Class  III  under  the  Prevention  of 
Significant  Deterioration  Regulations.  Construction  and  operation  of  the  mine  and 
processing  plant  would  result  in  varying  degrees  of  damage  to  soil,  vegetation, 
wildlife  habitat,  aesthetic  values,  land  productivity,  and  cultural  resources  on  2,409 
acres  during  the  25-year  project  life. 

4 .  Alternatives  Considered 

A.  Alternative  leasing  considerations 

B.  Alternative  initial  mining  locations  within  the  lease  area 

C.  Alternative  processing  plant  design 

D.  Alternative  ore  transport 

E.  Alternative  power  source 

F.  Alternative  processing  plant  sites 

G.  Alternative  road  system 

H.   Alternative  communications 

I.   Alternative  land  acquisition  by  applicants 

5.  Comments  Have  Been  Requested  From  the  Following:  Following  is  a  list  of  federal, 
state,  and  local  agencies  with  jurisdiction  and  expertise  that  received  copies  of  the 
draft  statement.  Comments  were  received  from  those  agencies  indicated  by  an  asterisk. 


Federal  Agencies 
Department  of  the  Interior 

*Bureau  of  Reclamation 

*Bureau  of  Indian  Affairs 

*Bureau  of  Outdoor  Recreation 

*Fish  and  Wildlife  Service 

♦Geological  Survey 

♦National  Park  Service 

♦Bureau  of  Mines 

♦Mining  Enforcement  &  Safety  Admin. 

Office  of  the  Solicitor 
Department  of  Agriculture 

Forest  Service 

♦Soil  Conservation  Service 
♦Environmental  Protection  Agency 
♦Dept.  of  Health,  Education  &  Welfare 
♦Department  of  Commerce 

♦National  Oceanic  &  Atmospheric  Admin. 
♦Federal  Aviation  Administration 


♦Department  of  Transportation 
♦Federal  Energy  Administration 
♦Department  of  Housing  and  Urban  Development 
Department  of  Labor 

Occupational  Safety  &  Health  Admin. 
State  of  Utah 

Office  of  State  Planning  Coordinator 
Local  Agencies 
♦Beaver  County  Commission 
City  of  Milford,  Utah 
City  of  Minersville,  Utah 
City  of  Beaver,  Utah 
Iron  County  Commission 
City  of  Cedar  City,  Utah 
♦Beaver  County  Planning  &  Dev.  Council 
Five  County  Assn.  of  Governments 


6.   Date  Statement  Made  Available  to  C.E.Q.  and  the  Public: 

Draft:    October  15,  1976 
Final  : 
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PREFACE 

The  Bureau  of  Land  Management  (BLM)  is  preparing  this  Environmental 
Statement  (ES)  in  compliance  with  the  National  Environmental  Policy  Act 
of  1969,  Public  Law  91-190,  to  present  a  full  disclosure  of  actions 
proposed  by  the  Alumet  Company.  Alumet  is  a  general  partnership  formed 
by  Earth  Sciences,  Incorporated,  National  Steel  Corporation,  and  Southwire 
Company  to  pursue  the  development  of  the  al unite  deposits.  The  Bureau 
of  Mines  and  U.S.  Geological  Survey  participated  in  the  preparation  of 
the  Draft  Environmental  Statement  by  providing  interdisciplinary  team 
members.  The  ES  will  define  and  analyze  expected  environmental  impacts, 
possible  mitigation  of  impacts,  and  alternatives  to  the  proposal.  This 
final  ES  will  provide  the  Department  of  the  Interior  a  comprehensive 
basis  for  analysis  and  decision  making. 

The  Alumet  Company  proposes  to  lease  national  resource  lands  under 
the  Mineral  Leasing  Act  to  mine  the  potassium-bearing  mineral,  alunite. 
The  total  lease  area  would  provide  ore  for  100  years  of  operation  at  the 
proposed  level  of  development.  A  detailed  mining  plan  has  been  submitted 
for  a  portion  of  the  total  lease  area  which  would  provide  ore  for  25 
years.  All  components  of  the  applicant's  proposal  are  based  on  the 
initial  mining  period  of  25  years.  The  proposed  project  site  is  located 
approximately  30  miles  west  and  southwest  of  Mil  ford,  Utah. 

A  processing  plant  complex  would  be  constructed  on  5,298  acres  of 
land  adjacent  to  the  alunite  ore  body.  This  land  is  currently  under  BLM 
management  and  Alumet  has  asked  the  Utah  Division  of  State  Lands  to 
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acquire  the  lands  from  BLM  on  an  exchange  basis.  The  State  of  Utah 
would  then  sell  or  lease  the  land  to  Al timet. 

The  alunite  mine  would  produce  approximately  4  million  tons  of 
alunite  ore  each  year.  Open  pit  mining  techniques  would  be  used.  A 
conveyor  would  transport  the  alunite  ore  approximately  6.6  miles  to  the 
processing  plant  site. 

The  alunite  ore  would  be  processed  to  produce  alumina,  potassium 
sulfate,  and  sulfuric  acid.  Alumina  is  the  source  material  for  aluminum; 
potassium  sulfate  is  an  agricultural  fertilizer.  Sulfuric  acid  would  be 
used  to  treat  phosphate  rock  to  be  transported  from  Idaho  by  rail  to  the 
processing  plant  for  the  production  of  phosphate  fertilizers.  A  small 
quantity  of  aluminum  fluoride,  which  is  used  in  the  aluminum  smelting 
industry,  would  also  be  produced.  All  electrical  power  requirements 
would  be  supplied  by  a  75-megawatt  coal -fired  power  generation  plant 
located  at  the  processing  plant  complex.  Water  would  be  supplied  from 
a  well  field  that  would  be  developed  adjacent  to  the  processing  plant 
complex.  Other  major  components  of  the  processing  plant  complex  would 
include  tailings  ponds  for  disposal  of  solid  and  liquid  wastes,  office 
and  maintenance  buildings,  cooling  and  water  reclaim  ponds,  sewage 
lagoons,  and  a  sanitary  landfill  site. 

Primary  access  to  the  processing  plant  would  be  provided  by  a  9- 
mile  paved  highway  from  Utah  Highway  21.  A  20-mile  railroad  spur  is 
proposed  to  connect  the  processing  plant  with  the  Union  Pacific  Railroad 
near  Thermo  Siding. 
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All  production  materials,  phosphate  rock,  and  coal  for  the  power 
generation  plant  would  be  transported  by  rail.  Fuel  oil  and  diesel  fuel 
from  local  sources  would  be  transported  by  truck.  The  alumina,  potassium 
fertilizer,  phosphate  fertilizer,  and  aluminum  fluoride  produced  would 
be  shipped  by  rail.  The  alumina  and  aluminum  fluoride  may  be  sold  to 
existing  aluminum  smelters  in  the  Northwest.  The  fertilizer  products 
would  be  sold  in  both  domestic  and  foreign  markets. 

An  average  of  1,21)0  workers  would  be  required  during  the  42-month 
construction  period.  Operation  of  the  processing  plant  and  alunite  mine 
would  require  approximately  1,000  workers. 

The  purpose  of  this  statement  is  to  evaluate  the  impacts  associated 
with  the  proposed  development.  Proposed  federal  actions  to  be  considered 
are:  granting  preference  right  leases  for  potassium;  granting  rights-of- 
way  for  roads,  utilities,  and  railroads;  and  exchange  of  national  resource 
lands  with  the  State  of  Utah  for  use  as  a  processing  plant  site. 
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CHAPTER  1 
DESCRIPTION  OF  PROPOSED  ACTION 


CHAPTER  1 
DESCRIPTION  OF  THE  PROPOSED  ACTION 

INTRODUCTION 

Chapter  1  includes  a  discussion  of  government  actions  which  would 
be  required  if  the  proposal  is  approved.  These  actions  include:  grant- 
ing mineral  leases,  granting  rights-of-way,  issuance  of  licenses  and 
permits,  and  review  and  approval  of  plans.  A  discussion  of  related 
projects  is  also  included.  The  applicant's  proposal,  including  the 
purpose  and  need  for  the  project,  and  a  description  of  the  components  of 
the  project,  is  presented  here.  Only  components  of  the  project  which 
would  significantly  affect  the  quality  of  the  human  environment  are 
described  in  detail . 

HISTORY  AND  BACKGROUND 

In  the  mid-1960s,  Earth  Sciences,  Inc.  (ESI)  began  investigating 
domestic  alternatives  for  foreign  bauxite.  Bauxite  is  the  traditional 
raw  material  from  which  alumina  is  made.  Although  chemical  processing 
technology  could  extract  alumina  from  all  of  the  many  materials  being 
studied,  and  several  processes  were  under  investigation  by  the  Bureau  of 
Mines,  specific  information  on  relative  economics  was  not  available.   In 
1969,  ESI  initiated  studies  on  the  mineral  alunite.  At  that  time,  the 
only  known  al unite-to-alumina  processing  plant  was  located  in  the  Soviet 
Union. 

l-l 


DESCRIPTION  OF  PROPOSAL 

Available  literature  indicated  that  al unite  reserves  in  the  United 
States  were  minor;  field  studies  by  ESI  suggested  otherwise.  In  the 
summer  and  fall  of  1970,  geologic  investigations  by  ESI  indicated  possible 
large  deposits  of  alunite  near  Milford,  Utah.  Potassium  prospecting 
permits  were  issued  by  BLM  to  ESI  during  the  summer  of  1971  for  nearly 
17,000  acres  in  the  discovery  area.  The  U.S.  Geological  Survey  was 
responsible  for  approving  and  supervising  the  prospecting  activities. 

Special  Land  Use  Permits  were  issued  by  BLM  to  ESI  from  1972  to 
1975  to  allow  investigation  of  ground  water  resources,  to  test  soil  and 
bedrock  characteristics,  and  to  construct  and  operate  two  atmospheric 
monitoring  stations. 

After  reconnaissance  work  had  suggested  the  extent  and  potential 
importance  of  the  alunite  deposits,  ESI  joined  forces  with  National 
Steel  Corporation  and  Southwire  Company  in  a  partnership  to  develop  the 
deposits.  This  partnership  is  known  as  Alumet.  Since  that  time,  test 
drilling  has  verified  major  reserves  in  the  initial  discovery  area. 
Exploration  in  other  areas  of  the  western  United  States  has  resulted  in 
the  discovery  of  additional  deposits. 

Based  on  the  intensive  exploration  of  the  initial  discovery  area, 
Preference  Right  Lease  Applications  were  made  by  ESI  in  April  1973  for 
11,336  acres  and  in  May  1973  for  an  additional  2,492  acres.  The  Technical 
Examination  and  Environmental  Analysis  Report  completed  by  BLM  in  January 
1974  showed  a  need  to  prepare  an  Environmental  Impact  Statement  on  the 
proposal . 

In  December  1974,  the  applicant  submitted  the  original  Environental 
Impact  Assessment  which  was  reviewed  by  an  interdisciplinary  team  from 
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BLM  and  other  federal  and  state  agencies.  As  a  result  of  questions 
raised  in  this  review,  applicant  responded  with  several  additional 
submissions. 

The  Preparation  Plan  for  the  Alunite  Environmental  Impact  Statement 
was  approved  in  October  1975.  The  Cedar  City  Environmental  Project 
Office  was  assigned  statement  preparation  responsibility.  The  draft 
statement  was  approved  for  printing  by  the  Department  of  the  Interior  on 
September  8,  1976  and  the  statement  was  filed  with  the  Council  on  Environ- 
mental Quality  on  October  15,  1976.  Approximately  450  copies  were 
distributed  to  the  public  and  other  agencies  for  review  and  comment. 
Public  hearings  were  held  November  30,  1976  in  Mil  ford,  Utah  and  December 
1,  1976  in  Salt  Lake  City,  Utah. 

Applicant  has  presented  detailed  plans  for  mining  about  350  acres 
of  the  13,823  for  which  application  has  been  received.  Discussion  in 
this  statement  is  limited  to  environmental  impacts  which  would  be  caused 
by  mining  on  the  350  acres  plus  attendant  facilities.  However,  analyses 
and  data  developed  in  the  statement  will  apply  to  the  entire  area  and 
will  be  used  in  any  future  analysis  necessitated  by  subsequent  application 

Except  for  coal  (Fuel  Requirements)  and  phosphate  rock  (Interrela- 
tionships With  Other  Projects),  definite  sources  of  raw  material  (Raw 
Material  Requirements)  have  not  been  established  and  an  evaluation  of 
potential  impacts  is  not  possible.  However,  because  of  the  relatively 
small  quantities  involved  and  the  fact  that  there  are  existing  sources, 
the  applicant  proposes  to  purchase  these  materials  on  the  open  market 
and  significant  impacts  are  not  expected. 
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FEDERAL  ACTIONS  REQUIRED 

Certain  specific  actions  taken  by  the  following  listed  federal 
agencies  would  be  required  prior  to  initiation  of  this  project. 
The  Bureau  of  Land  Management. 

1.   Grant  potassium  preference  right  leases  under  authorities  and 
regulations  of  the  Secretary  of  the  Interior. 

The  Secretary  of  the  Interior  is  authorized  by  law,  Act  of  February 
25,  1920  [41  Stat.  437;  30  USC  181  et.  seq.],  as  ammended  by  the  Act  of 
February  7,  1927,  [44  Stat.  1057;  30  USC  281-287]  to  dispose  of  certain 
minerals  including  potassium,  to  citizens,  associations  of  citizens  of 
corporations  organized  under  the  laws  of  the  United  States. 

The  Secretary  grants,  under  rules  and  regulations  he  may  prescribe, 
a  prospecting  permit  which  gives  the  exclusive  right  to  prospect  for  the 
sought  after  mineral.  Upon  showing  to  the  satisfaction  of  the  Secretary 
of  the  Interior  that  a  valuable  deposit  of  potassium  has  been  discovered 
within  the  area  of  the  permit  and  that  such  land  is  chiefly  valuable 
therefore,  the  Secretary  must  grant  a  lease  for  any  or  all  of  the  land 
embraced  in  the  prospecting  permit. 

Under  Regulations  43  CFR  3520  promulgated  by  the  Secretary  of  the 
Interior  on  May  7,  1976,  the  authorized  officer  shall  issue  a  lease  to 
the  holder  of  the  prospecting  permit  if  the  permittee  shows  he  discovered 
a  valuable  deposit  of  the  mineral  for  which  the  permit  was  issued.  The 
authorized  officer  may  not  issue  a  lease  unless  the  permittee  also  shows 
that  the  land  is  chiefly  valuable  for  the  development  of  the  mineral 
deposit  discovered. 
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Prior  to  issuance  of  a  lease,  the  valuable  deposit  test  must  be  met 
for  the  land  in  each  permit.  In  the  determination  of  "valuable  deposit" 
the  permittee  must  submit  sufficient  evidence  to  show  there  is  reasonable 
expectation  that  his  revenues  will  exceed  the  costs  of  developing, 
extracting,  removing  and  marketing  the  mineral  including  the  costs  of 
complying  with  existing  government  regulations,  reclamation  and  environ- 
mental standards  and  proposed  lease  terms. 

2.  Exchange  5,298  acres  of  national  resource  lands  for  "equal 
value"  lands  owned  by  the  State  of  Utah.  The  State  of  Utah  would  sell 
or  lease  these  acquired  lands  to  the  applicant  for  use  as  a  processing 
plant  and  tailings  pond  complex.  (Subsections  (c)  and  (d)  of  Section  8 
of  the  Act  of  June  28,  1934  [48  Stat.  1272,  as  amended,  (43  USC  Sec. 

31 5g)]  authorizes  the  Secretary  of  the  Interior  to  exchange  lands.) 

3.  Grant  a  100-foot  wide  tramroad  right-of-way  for  the  cross- 
country conveyor  and  adjacent  mine  access  road  running  from  the  mineral 
lease  area  across  4.9  miles  of  national  resource  lands  to  the  processing 
plant  complex,  and  grant  a  100-foot  wide  tramroad  right-of-way  for  the 
railroad  spur  and  adjacent  access  road  from  the  existing  railroad  near 
Thermo  Siding  across  14.0  miles  of  national  resource  lands  to  the 
processing  plant  complex.   (The  Act  of  October  21  ,  1976  [90  Stat.  2776; 
43  USC  1761]  authorizes  the  Secretary  of  the  Interior  to  permit  the  use 
of  rights-of-way  for  tramways  over  national  resource  lands. 

4.  Grant  a  100-foot  wide  right-of-way  for  water  pipelines, 
including  service  roads  and  electrical  power  lines  from  the  water  well 
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locations  across  12.0  miles  of  national  resource  lands  to  the  processing 
plant  complex.   (The  Act  of  October  21,  1976  [90  Stat.  2776;  43  USC 
1761]  authorizes  the  Secretary  of  the  Interior,  under  such  regulations 
as  he  may  fix,  to  permit  the  use  of  rights-of-way  through  public  lands 
for  water  pipelines,  and  associated  service  roads  and  utilities.) 

5.  Grant  a  50-foot  wide  tramroad  right-of-way  for  the  road  from 
the  processing  plant  to  the  basalt  quarry  across  approximately  1  mile  of 
national  resource  lands.  (The  Act  of  October  21,  1976  [90  Stat.  2776; 
43  USC  1761]  authorizes  the  Secretary  of  the  Interior  to  permit  the  use 
of  rights-of-way  for  tramways  over  national  resource  lands.) 

6.  Sell  approximately  600,000  cubic  yards  of  sand  and  gravel  for 
use  in  building  roads  and  as  aggregate  in  concrete.  (The  Act  of  July  31 , 
1947,  as  amended,  authorizes  the  Secretary  of  the  Interior  to  dispose  of 
mineral  materials  at  fair  market  value  for  commercial  purposes.) 

7.  Sell  approximately  110,000  cubic  yards  of  basalt  rock  for  use 
as  railroad  base.  (The  Act  of  July  31,  1947,  as  amended,  authorizes  the 
Secretary  of  the  Interior  to  dispose  of  mineral  materials  at  fair  market 
value  for  commercial  purposes.) 

8.  Grant  a  communication  site  right-of-way  for  a  microwave  repeater 
site  and  easements  for  the  necessary  service  road  and  utilities  across 
2.0  miles  of  national  resource  lands.   (The  Act  of  October  21,  1976,  [90 
Stat.  2776;  43  USC  1761]  authorizes  the  Secretary  of  the  Interior  to 
grant  rights-of-way  for  communication  purposes.) 
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The  U.S.  Geological  Survey.  Approve  a  mining  plan  and  administer  the 
operation  of  the  potassium  leases  at  the  alunite  mine.   (Sec.  32  of  the 
Act  of  February  25,  1920,  [41  Stat.  450;  30  USC  189];  Sec.  10  of  the  Act 
of  August  7,  1947,  [61  Stat.  915;  30  USC  Part  359];  authorizes  the 
Secretary  of  the  Interior  to  prescribe  the  necessary  and  proper  rules 
and  regulations  to  promote  the  mining  of  leasable  minerals.) 
The  Federal  Communications  Commission.  Grant  a  license  for  construction 
of  a  microwave  repeater  station  approximately  6  miles  west  of  the 
processing  plant  complex.   (The  Act  of  June  19,  1934,  as  amended, 
[48  Stat.  1082;  47  USC  303]  authorizes  the  Commission  to  regulate  communica- 
tions by  wire  and  radio  so  as  to  make  available  to  all  people  a  rapid 
and  efficient  nationwide  and  worldwide  communication  service.) 
The  Environmental  Protection  Agency.  Delegate  authority  to  the  Utah  Air 
Conservation  Committee  for  the  new  source  review  under  the  Federal 
Regulations  for  Prevention  of  Significant  Deterioration  of  Air  Quality 
(40  CFR  52.12). 

Federal  Energy  Administration.  Require  the  applicant  to  submit  form  FEA 
C-603-S-0  (Section  2  [  a  and  b]  of  the  Energy  Supply  and  Environmental 
Coordination  Act  of  1974  [P.L.  93-319]  requires  the  submission  of  this 
information  for  major  fuel  burning  installations.) 

STATE  ACTIONS  REQUIRED 

The  following  listed  agencies  of  the  State  of  Utah  would  also  be 
required  to  take  various  actions  prior  to  initiation  of  this  project: 
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The  Utah  State  Division  of  Lands. 

1.  Complete  exchange  of  state  lands  for  national  resource  lands 
for  the  proposed  processing  complex.  The  state  would  either  sell  or 
lease  these  lands  to  the  applicant. 

2.  Grant  a  right-of-way  for  the  railroad  spur  from  the  processing 
plant  to  Thermo  Siding  across  approximately  3  miles  of  state  land.  The 
applicant  has  not  made  formal  application  to  the  state  for  this  right- 
of-way  and  the  proposed  width  is  not  available. 

Grant  a  right-of-way  for  a  water  pipeline  together  with  associ- 
ated service  roads  and  power  lines  in  Wan  Wan  Valley  across  2  miles  of 
state  lands.  The  applicant  has  not  made  formal  application  to  the  state 
for  this  right-of-way  and  the  proposed  width  is  not  available.  (The 
Utah  Code  Annotated  1953,  as  amended  65-2-1,  states  that  the  State  Land 
Board  may  grant  rights-of-way  on,  through,  and  over  any  state  lands.) 
The  Utah  State  Engineer.  Amend  Alumet's  water  appropriation  to  permit 
an  annual  use  of  32  acre-feet  of  ground  water  in  the  Wah  Wah  Valley 
drainage  basin  for  the  proposed  al unite  mining  operation.  Water  has 
already  been  appropriated  to  be  diverted  in  the  area  of  the  proposed 
processing  plant  by  the  state. 

The  Utah  State  Division  of  Health.   Issue  permits  for  each  component 
part  of  the  processing  complex  relating  to  pollution  production  and 
control  (The  Utah  Code  Annotated  1953,  as  amended,  Chapter  24-26). 
Also,  solid  and  liquid  waste  disposal  plans,  domestic  water  facilities 
and  construction  camp  plans  would  be  approved  (Utah  Code  Annotated  1953, 
as  amended,  Title  26). 
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Following  authorization  from  the  Environmental  Protection  Agency, 
the  Utah  Air  Conservation  Committee  would  redesignate  the  proposed 
project  site  as  a  Class  III  area  and  would  issue  a  construction  permit 
in  compliance  with  the  Prevention  of  Significant  Deterioration  Regulations 
This  prevention  of  significant  deterioration  review  will  consider  sulfur 
dioxide  and  particulate  emission  sources  from  the  proposed  alunite 
project,  and  a  determination  would  be  made  as  to  whether  the  new  source 
would  cause  a  deterioration  in  ambient  air  quality  beyond  Class  III 
1  imitations. 

The  Utah  Division  of  Oil,  Gas,  and  Mining.   Issue  Approved  Notice  of 
Intention  for  mining  operations  including  mining  reclamation  plan  for 
the  alunite  mine.   (The  State  Mined  Land  Reclamation  Act  of  1975  [The 
Utah  Code  Annotated  1953,  as  amended  40-8]  provides  that  any  new  mining 
operation  must  have  an  approved  reclamation  plan.) 

ACTIONS  PROPOSED  BY  APPLICANT 

Purpose  and  need.  Alunite  is  a  basic  hydrous  potassium  aluminum  sulfate 
(K/U-^OHjgfSO^)  which,  in  its  pure  form,  contains  37  percent  alumina, 
11.4  percent  potash,  38.6  percent  sulfur  trioxide,  and  13  percent  water. 
In  processing  alunite  there  would  be  three  products:  alumina,  potassium 
sulfate,  and  sulfuric  acid.   In  addition,  phosphate  fertilizers  would  be 
produced  using  phosphate  rock  from  Idaho  and  sulfuric  acid  from  the 
alunite  processing  plant.  Aluminum  fluoride  would  be  produced  using 
products  from  the  alunite  process  and  the  phosphate  fertilizer  plant. 
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Alumina.  Alumina  would  be  the  principal  product  from  the  proposed 
alunite  mining  and  processing  operation.  Currently,  approximately  88 
percent  of  all  aluminum  needs  in  the  United  States  are  supplied  by 
imported  bauxite  and  alumina  (U.S.  Bureau  of  Mines,  1975).  To  date, 
U.S.  technology  and  economics  have  limited  the  commercial  alumina  raw 
material  to  bauxite. 

Aluminum  is  second  only  to  iron  in  U.S.  metal  consumption.  The 
dependence  on  foreign  alumina  and  bauxite  supplies,  coupled  with  the 
importance  of  aluminum  to  the  United  States,  is  a  source  of  concern  to 
both  government  and  industry.  The  development  of  a  domestically  available 
alternative  source  of  alumina  is  considered  to  be  in  the  national  interest 
(Letter,  E.F.  Osborn,  Director,  U.S.  Bureau  of  Mines,  July  2,  1971). 

The  applicant  states  that,  based  on  current  metallurgical  studies, 
alunite  appears  to  be  a  viable  economic  and  technological  alternative  to 
bauxite  as  a  source  of  alumina.  Although  an  alunite  mining  and  processing 
complex  exists  in  the  Soviet  Union,  the  proposed  action  represents  the 
first  such  complex  for  the  United  States.  Based  on  recent  field  surveys 
by  the  applicant,  vast  quantities  of  alunite  are  thought  to  exist  within 
this  country. 

At  the  projected  rate  of  production,  the  proposed  alunite  project 
would  provide  approximately  5.7  percent  of  the  Nation's  1974  alumina 
needs.  This  estimate  is  based  on  the  requirement  of  2  tons  of  bauxite 
for  the  production  of  1  ton  of  alumina  (U.S.  Bureau  of  Mines,  1975).  The 
alumina  would  be  shipped  by  rail  to  existing  smelters  in  the  Northwest 
or  to  National  Southwire  Aluminum  facilities  in  Kentucky. 
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Potassium  sulfate.  A  secondary  product  of  alumina  production  from 
alunite  would  be  potassium  sulfate.  Approximately  95  percent  of  the 
potassium  consumed  in  the  United  States  is  used  for  agricultural  fertilizer, 

The  bulk  of  domestic  potassium  is  produced  as  potassium  chloride. 
However,  potassium  sulfate  has  several  distinct  advantages  over  potassium 
chloride.  Potassium  sulfate  has  a  higher  unit  value  of  potassium  than 
the  chloride  compound.  Potassium  sulfate  is  preferred  as  a  fertilizer 
for  some  crops  due  to  the  adverse  effects  of  the  chloride  ion  on  plant 
growth.  Potassium  chloride  also  produces  a  pollution  problem;  the 
chloride  ion  carried  in  solution  in  irrigation  waters  increases  salinity, 
which  limits  downstream  domestic  and  agricultural  use  of  the  water.  On 
the  other  hand,  the  sulfate  ion,  when  released  from  potassium,  may 
chemically  combine  with  some  calcium  compounds  present  in  soils  and 
water  and  precipitate  as  a  relatively  inert  substance  (gypsum),  which 
would  not  contribute  to  the  salinity  problem.  Potassium  sulfate  would 
be  transported  from  the  plant  site  by  rail  to  existing  domestic  markets 
or  to  seaports  for  export  to  foreign  markets. 

Sulfuric  acid.  The  third  product  from  alunite  processing  would  be 
derived  from  roasting  the  alunite  ore  and  capturing  the  sulfur  gases  to 
produce  sulfuric  acid.  The  applicant  states  that  roaster  gases  would  be 
treated  to  remove  in  excess  of  99  percent  of  their  sulfur  dioxide 
content  prior  to  atmospheric  discharge.  Sulfuric  acid  would  be  utilized 
by  the  applicant  to  produce  phosphate  fertilizer. 

The  applicant  controls  phosphate  rock  reserves  in  southern  Idaho. 
Refined  phosphate  rock  would  be  transported  from  the  Soda  Springs,  Idaho 
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area  to  the  proposed  Beaver  County  processing  plant  complex,  where  the 
phosphate  fertilizer  would  be  produced. 

Phosphate  fertilizer.  Phosphorus  is  one  of  the  essential  elements 
for  plant  growth  and  phosphate  fertilizers  are  used  extensively  in 
agriculture  in  the  United  States  and  foreign  countries.  Much  of  the  new 
capacity  for  producing  phosphate  fertilizer  in  this  country  is  intended 
to  produce  products  for  export.  How  much  is  actually  exported  depends 
upon  existing  contracts  with  foreign  buyers,  spot  price  levels  for 
phosphate  in  the  world  markets,  and  domestic  prices. 

Phosphate  fertilizer  would  be  shipped  from  the  plant  site  by  rail 
to  existing  domestic  markets  or  to  seaports  for  export  to  foreign  markets. 

Aluminum  fluoride.  Fluosilicic  acid  would  be  obtained  as  a  byproduct 
of  the  phosphate  fertilizer  plant.  It  would  be  treated  with  alumina 
tri hydrate,  which  is  a  product  of  the  al unite  process,  to  produce  aluminum 
fluoride  which  is  used  in  the  aluminum  smelting  industry. 

The  aluminum  fluoride  would  be  transported  with  the  alumina  to 
existing  smelters  in  the  Northwest  or  to  National  Southwire  Aluminum. 
Location  of  all  components.  The  proposed  mine  and  processing  plant 
complex  would  be  located  in  western  Beaver  County,  Utah,  approximately 
60  miles  north-northwest  of  Cedar  City,  Utah,  and  30  miles  west-southwest  of 
Milford,  Utah.   Figure  1-1  shows  the  location  of  the  proposed  project 
site  in  the  State  of  Utah.  Figure  1-2  shows  the  location  of  all  major 
components  of  the  proposed  project  on  a  larger  scale  map.   It  should  be 
pointed  out  that  the  plant  location  shown  on  figure  1-2  is  about  1.5 
miles  northeast  of  the  plant  site  in  the  draft  statement.  This  minor 
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adjustment  in  location  was  necessary  in  order  for  the  proposed  action  to 
comply  with  Federal  Ambient  Air  Quality  Standards  (Class  III  standards). 
Mineral  lease  areas.  The  applicant  proposes  to  lease  13,828  acres  of 
national  resource  lands  for  development  of  alunite  ore  bodies.  Current 
estimates  indicate  that  a  100-year  supply  of  alunite  is  available  in 
this  area.  The  lease  area  is  divided  into  tracts  A,  B,  C,  D  and  White 
Mountain  (fig.  1-2).  The  applicant  has  completed  intensive  exploration 
work  on  area  C  only.  This  350-acre  tract  would  be  developed  during  the 
first  25  years  of  operation.  Additional  environmental  analyses  would  be 
required  prior  to  actual  mining  of  the  other  tracts. 
Implementation  schedule  for  components.  The  planned  construction 
period  would  be  42  months  from  the  date  that  all  necessary  permits, 
rights-of-way,  leases,  and  land  exchanges  have  been  approved.  Construc- 
tion of  certain  support  components  (access  roads,  water  wells,  temporary 
construction  camp,  tailings  ponds,  railroad  spur,  etc.)  would  begin 
during  month  1,  but  construction  of  the  processing  plant  complex  would 
not  begin  until  month  13.  Certain  support  components  may  become  opera- 
tional, either  at  full  or  partial  capacity,  early  in  the  proposed  schedule 
in  order  to  be  available  for  use  during  the  construction  phase.  Checkout 
and  startup  of  the  plant  components  would  begin  in  month  39.  Figure  1-3 
shows  the  general  schedule  of  implementation  for  the  proposed  action. 
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DEFINITION  OF  COMPONENTS  OF  APPLICANT'S  PROPOSAL 

Detailed  information  for  the  proposed  project  was  submitted  by 
Alumet  prior  to  initiation  of  the  Draft  Environmental  Statement.  Only 
that  information  needed  to  analyze  impacts  is  included  in  this  statement. 
The  detailed  proposal  description  is  on  file  in  the  BLM  Cedar  City 
District  Office. 

Al unite  mine.  The  applicant  proposes  to  mine  al unite  ore  from  area  C 
which  is  identified  on  figure  1-2.  This  deposit  would  supply  ore  to  the 
proposed  processing  plant  located  about  6.6  miles  from  the  mine  area 
(fig.  1-2). 

A  proposed  mining  plan  was  prepared  for  Alumet  by  the  mining  con- 
sultant firm  of  Pincock,  Allen  &  Holt,  Tucson,  Arizona,  utilizing  computer 
work  by  Computing  Associates,  also  of  Tucson.  The  mining  plan  provides 
operating  plans  for  the  mining  phase  of  the  operation,  determines  equip- 
ment and  personnel  requirements,  and  estimates  capital  and  operating 
costs  for  25  years  of  operation.  The  indicated  mining  operation  would 
deliver  approximately  4  million  tons  of  alunite  ore  to  the  plant  annually 
at  an  initial  mining  rate  of  16,500  tons  of  ore  and  waste  per  day. 

The  area  C  deposit  has  been  studied  by  the  applicant  through 
surface  geologic  mapping,  drilling,  sampling,  assaying,  and  test  work. 
Sufficient  ore  has  been  delineated  to  supply  production  requirements 
through  the  projected  25-year  life  of  the  overall  plant  operation.  The 
alunite  ore  contains  two  mineral  commodities,  aluminum  oxide  (A£2°3)  anc* 
potassium  oxide  (K-O).  Ore  grade  would  be  determined  by  the  percentage 
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of  Ai^Oo.  Reserve  estimates  are  based  on  a  cutoff  grade  of  10  percent 
AJI2O3   Ore  reserve  estimates  are  summarized  in  table  1-1. 

Table  1-1.  Ore  reserve  estimate  for  area  C 


Percent      Percent    Waste    Total 
Tons      A£o0„         KpO_     tons      tons 


^^3- 


(tonnages  in  thousands) 

Proven  ore         129,400   14.03         3.30 

Probable  ore        17,770   14.77         3.08 
Subtotal         147,170   14.12         3.27 

Inferred  ore        18,015   17.09        2.31 


Total  165,185   14.45         3.17     246,712   411,897 


Total  contained  A£?0_  =  23,869,233  tons. 

Total  contained  K  0  =  5,236,365  tons. 
2 


Mine  access  road.  A  gravel -surfaced  road  would  be  constructed  from 
the  plant  site  to  the  mine  service  area  (see  fig.  1-2).  This  road  would 
provide  access  to  the  mine  and  be  used  to  transport  materials  and  equipment 
for  construction  of  the  mine  service  facilities,  primary  crusher,  and 
conveyor.  The  road  would  be  60  feet  wide  and  cross  about  6  miles  of 
national  resource  lands.  The  crusher,  conveyor,  and  mine  access  road 
would  occupy  approximately  80  acres.  The  gravel -surfaced  road,  with  a 
maximum  grade  of  7  percent,  would  parallel  the  ore  conveyor  from  the 
plant  site  approximately  4.5  miles  to  the  bottom  of  the  hill  in  area  C. 
A  gate  house  and  a  visitor  parking  area  would  be  located  at  this  point. 
The  road  would  then  switchback  up  the  hill  approximately  1.5  miles,  with 
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a  maximum  grade  of  8  percent,  to  the  mine  service  area.  An  ammonium 
nitrate  and  fuel  oil  storage  area  would  be  provided  adjacent  to  the  main 
road  below  the  mine  service  area  (see  fig.  1-4).  A  high  explosives 
magazine,  served  by  an  unimproved  dirt  road  800  feet  long  (fig.  1-4), 
would  be  constructed  near  the  base  of  the  hill. 

Mine  development  roads.  These  roads  would  be  constructed  from  the 
ridge  containing  the  ore  deposit  to  the  primary  crusher  and  dump  areas. 
The  combined  length  of  these  roads  would  be  12,500  feet  with  an  average 
width  of  60  feet  (fig.  1-4). 

Mine  service  area.  The  mine  service  area  would  be  constructed  on  a 
small  hill  adjacent  to  and  northeast  of  the  main  area  C  ridge  (fig. 
1-4).  This  hill  would  be  "flattened"  to  an  elevation  of  7,200  feet; 
broken  rock  would  be  pushed  to  the  east  and  south  edges  to  provide 
sufficient  yard  area.  The  resulting  area  would  be  about  8  acres. 

The  facilities  proposed  for  the  mine  sef/ice  area  include  mine 
office,  service  shops  and  warehouses,  refueling  station  truck  parking, 
ore  surge  pile,  crusher,  conveyor  station,  and  substation.  Most  of 
these  facilities  would  be  constructed  on  a  solid  rock  foundation. 
Detailed  design  plans  have  not  been  prepared  for  these  facilities. 

Mining  operations.  The  area  C  al unite  mineral  deposit  is  exposed 
along  a  prominent  ridge  outcrop  (fig.  1-5).  Site  preparation  prior  to 
mining  would  include  construction  of  mine  access  roads,  clearing  of 
vegetation  and  non-ore  surface  material,  and  establishment  of  mining 
benches.  Only  after  the  ridge  had  been  mined  down  for  several  years, 
would  there  be  any  appreciable  waste  rock  removal  required  to  uncover 
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ADAPTEO      FROM      ALUNITE     MINING     PLAN,     PINCOCK,     ALLEN     a      HOLT,    INC. 


FIGURE    1-4 
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the  deeper  ore.  With  the  exception  of  access  road  construction  and 
mining  bench  establishment,  the  initial  pre-mining  preparation  work 
would  be  minimal . 

The  mining  plan  has  been  developed  in  planning  increments  to  25 
years.  At  the  initial  production  rate,  the  ore  reserves  in  area  C  would 
last  for  almost  43  years.  Open  pit  mining  methods  would  be  used.  As 
mining  progresses,  the  oblong  ridge  containing  the  al unite  outcrop  would 
be  cut  down  and  an  open  pit,  roughly  elliptical  in  shape,  would  eventually 
develop.  The  pit  plan  specifies  mining  on  20-foot  levels  with  a  berm 
width  of  about  16  feet.  This  would  give  an  overall  slope  angle  of  40 
degrees  (fig.  1-6).  After  25  years,  the  final  pit  outline  would  be 
approximately  5,000  feet  NE-SW  by  2,500  feet  NW-SE.  The  25-year  pit, 
projected  to  the  6, 940- foot  level,  would  have  a  maximum  depth  of  about 
450  feet.  Total  area  occupied  by  the  mining  operation  would  be  approxi- 
mately 240  acres. 

The  mining  plan  is  based  on  a  production  output  of  500,000  tons  of 
alumina  per  year.  The  ore  grade  would  range  from  about  16  percent 
alumina  down  to  a  "cutoff"  grade  of  10  percent  alumina.  About  4  million 
tons  of  ore  would  be  mined  yearly  to  meet  production  requirements.  The 
total  mine  production,  including  both  ore  and  waste,  for  the  first  6 
years  of  full  production,  would  be  about  5  million  tons  per  year.  The 
production  schedule  would  be  based  on  305  work  days  per  year,  three 
shifts  per  day.  The  total  mine  output  would  increase  each  year  beyond 
the  sixth  year  as  the  stripping  ratio  (tons  of  waste  to  tons  of  ore) 
increases.  The  waste/ore  ratio  would  increase  from  about  0.21  during 
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Figure  1-6 
THEORETICAL  CROSS   SECTION 
THROUGH  PIT  WALL 
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the  early  years  to  about  1.52  by  the  end  of  the  25th  year.  A  summary  of 
projected  mine  production  over  the  25-year  period  is  shown  in  table  1-2. 

Conventional  mining  equipment  has  been  selected  by  the  applicant  to 
accomplish  the  desired  annual  production.  Both  ore  and  waste  material 
would  be  drilled  and  blasted.  Rotary  drills  would  be  used  to  drill  the 
blast  holes  and  an  ammonium  nitrate  and  fuel  oil  mixture  would  be  used 
as  the  blasting  agent.  The  broken  material  would  be  loaded  into  50- ton 
rear-end  dump  trucks  by  front-end  loaders  equipped  with  10-cubic  yard 
rock  buckets.  This  material  would  then  be  hauled  to  the  primary  crusher, 
located  at  the  mine  service  area,  or  to  waste  dumps. 

Front-end  loaders  were  chosen  for  ease  of  mining  under  the  cramped 
conditions  which  would  exist  during  the  first  few  years  of  production. 
As  the  mine  area  increases  in  size,  electric  shovels  and  drills,  and 
larger  trucks  could  be  utilized.  Additional  mining  equipment  requirements 
would  include  bulldozers,  graders,  water  trucks,  small  secondary  drills, 
small  service  trucks,  pickups,  cars,  and  buses.  Estimated  mining  equipment 
requirements  are  listed  in  table  1-3. 

Waste  dumps.  Mine  waste  would  be  disposed  of  on  waste  dumps 
adjacent  to  and  north  and  west  of  the  mine  area  (fig.  1-4).  Projected 
total  waste  material  at  the  end  of  25  years  would  be  82  million  tons. 
Eleven  million  tons  of  this  waste  would  be  used  to  restore  the  ridge  at 
the  east  end  of  the  mine  area  to  approximate  its  original  shape.  This 
would  be  accomplished  between  years  20  and  25,  after  mining  in  that  end 
of  the  pit  had  been  completed.  This  pit  backfill  would  cover  an  estimated 
38  acres.  The  remaining  71  million  tons  of  waste  would  cover  approximately 
177  acres  after  25  years. 
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Table  1-3.  Estimated  equipment  requirements  for  operation  of  the  Al unite 

mine 


Quantity  Description  (Brand  names  used  only  to  indicate  type) 

2  Wheel  loader,  Cat  992B,  10  cu.  yd.  rock  bucket 

1  Wheel  loader,  Cat  998,  6  cu.  yd.  rock  bucket 

2  Rotary  drill,  Robbins  RRT-60,  truck-mounted 

7  Haul  truck,  Cat  883,  50  ton 

2  Tractor,  Cat  D8K,  straight  bulldozer,  multishank 
ripper  with  one  tooth 

2  Motor  grader  -  Cat  14G 

2  Water  truck,  5,000  gal. 

2  Service  trucks 

1  Welding  truck 

1  Tire  truck 

1  Man  bus 

1  Ambulance  (station  wagon  with  accessories) 

1  Air  Trac  drill,   GD  ATD  3100  with  PR-123  drill 

1  Compressor,  GD  SP-750 

4  Pickup,   3/4  ton 

4  Pickup,   1/2  ton 

1  Off-road  vehicle  (Jeep  type) 

1  Station  wagon 

Engineering  equipment,  transits,  levels,  drafting 
equipment,  etc. 
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The  applicant  proposes  to  construct  the  dumps  with  irregular, 
contoured  outlines  in  an  effort  to  blend  them  into  the  surrounding 
topography. 

Ore  conveyor.  Al unite  ore  from  the  mine  would  be  transported  by 
truck  to  the  primary  crusher  located  at  the  mine  service  area.  The 
crusher  would  reduce  the  ore  to  less  than  8  inches  in  diameter.  The 
applicant  proposes  to  construct  a  cable  belt  conveyor  to  transport  the 
crushed  ore  to  the  plant  site  for  processing,  an  overall  distance  of 
approximately  6.6  miles.  Detailed  engineering  has  not  been  completed 
for  the  conveyor  line,  however,  the  general  location  is  shown  on  figure 
1-2. 

The  proposed  conveyor  would  be  a  36-inch  cable  belt  installation 
using  2-inch  diameter  driving  cables  capable  of  operating  at  200  feet 
per  minute.  The  nature  of  the  terrain  to  be  crossed,  with  a  fall  of 
over  1,200  feet,  would  require  that  the  conveyor  be  electrically  braked, 
The  entire  length  of  the  conveyor,  including  an  adjacent  walkway,  would 
be  covered.  The  cover  would  be  rectangular  in  shape,  designed  to  with- 
stand snow  loads  up  to  30  pounds  per  square  foot.  Technical  character- 
istics of  the  conveyor  are  shown  in  table  1-4. 

Water  uses.   Inherent  in  any  open  pit  mining  operation  is  the 
creation  of  fine  rock  dust  from  drilling,  blasting,  loading,  hauling, 
and  crushing  activities.  The  main  use  of  water  in  the  mining  operation 
would  be  for  dust  suppression.  Water  trucks  would  be  used  to  sprinkle 
roads  and  working  mine  benches.  Additional  water  would  be  needed  for 
sanitation,  potable  water  supply,  and  fire  control. 
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The  applicant  estimates  that  total  water  requirements  to  support 
the  mining  operation  would  be  no  more  than  32  acre-feet  yearly.  The 
water  supply  would  be  obtained  from  two  wells  located  near  the  mine 
area.  Additional  information  on  the  mine  water  system  can  be  found  in 
the  description  of  the  water  system  contained  in  this  chapter. 


Table  1-4, 


Technical  characteristics  -  cable  belt  ore  conveyor 


Conveyor  length 

Difference  in  level  between  terminals 

Rated  capacity3 

Conveyor  loading  at  rated  capacity3 

Material 

Material  density 

Material  lump  size 

Daily  operating  time 

Annual  operating  time 

Annual  tonnage 

Belt  width 

Conveyor  speed 

Safety  factor  of  cable  at  rated  capacity 


25,000  feet 

1,240  feet  fall 

1 ,000  short  tons  per  hour 

46  pounds  per  square  foot 

Al unite  rock 

105  pound  per  cubic  feet 

8  inches  maximum 

14  hours 

4,300  hours 

4,000,000 

36  inches 

200  feet  per  minute 

3.75:1 


Stand  rate  capacity  is  average  over  the  conveyor  length,  assuming  that 
feed  rates  are  controlled  to  +  10  percent. 
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Processing  plant  complex 

Introduction.  Processing  of  alunite  ores  on  a  scale  of  3  million 
tons  per  year  in  the  Soviet  Union  (Metals  Source  Book,  1973),  and  on  a 
smaller  scale  of  33,000  tons  per  year  in  Mexico  (Parkinson,  1971),  has 
been  reported.  A  pilot  plant  to  make  100  tons  of  alumina  per  day  was 
operated  in  Salt  Lake  City,  Utah  in  1944-45  (Fleisher,  1944).  The 
alunite  ore  for  this  operation  was  mined  near  Marysvale  in  southern 
Utah.  Several  hundred  articles  describing  research  and  development  for 
processing  alunite  ores  appear  in  the  world's  technical  literature. 

The  process  selected  by  Alumet  for  the  Wah  Wah  range  alunite  would 
be  similar  to  the  Russian  process.  A  reductive  roast  would  be  used  to 
disrupt  the  alunite  mineral  lattice  in  preparation  for  separating  its 
components.  Aluminum  sulfate  would  decompose  with  liberation  of  sulfur 
dioxide  (S0o).  Potassium  sulfate  in  the  mineral  would  become  essentially 
water  soluble.  The  liberated  S0?  would  be  converted  to  sulfuric  acid 
which  Alumet  would  use  in  the  manufacture  of  phosphate  fertilizer. 
Potassium  sulfate  would  be  dissolved  from  the  reduced  calcine  (produced 
by  roasting  alunite  ore)  by  a  weak  potassium  hydroxide  (alkaline)  leach 
solution,  recovered  by  evaporation  and  crystallization,  and  marketed. 
The  alkaline  leach  residue  would  be  digested  in  a  strong  caustic  solution 
to  dissolve  the  alumina;  undissolved  silica  would  be  discarded.  The 
dissolved  alumina  would  be  recovered  from  the  leach  solution  by  crystal- 
lization and  calcined  for  marketing.  Alumet  also  proposes  the  manufacture 
of  byproduct  aluminum  fluoride  by  reacting  a  portion  of  an  intermediate 
alumina  product  (aluminum  trihydrate)  with  fluorides  scrubbed  from  the 
phosphate  fertilizer  plant  offgas. 
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Processing  plant  production.  Alumet  estimates  production  for 
market  from  the  processing  plant  complex  as  summarized  below.  These 
production  estimates  are  the  basis  for  the  analysis  in  this  statement  of 
atmospheric  emissions  and  waste  products. 

1.  Alumina  -  500,000  tons  per  year 

2.  Potassium  sulfate  -  up  to  370,000  tons  per  year 

3.  Phosphate  fertilizers 

Granular  triple  superphosphate  -  up  to  1.1  million  tons 

per  year 

Ammonium  phosphates  -  up  to  605,000  tons  per  year 

4.  Aluminum  fluoride  -  up  to  20,000  tons  per  year 

Raw  material  requirements  and  probable  source  of  supply.  In  addition 
to  al unite  ore  and  water,  principal  annual  raw  material  requirements 
would  include: 

1.  Coal  for  electrical  energy,  process  heat  generation,  and 
roasting  of  alunite  -  up  to  1.15  million  tons  (from  applicant-owned 
mines  or  open-market  sources) 

2.  Calcined  phosphate  rock  for  processing  into  phosphate  fertilizer 
1.525  million  tons  (from  applicant-controlled  mines  in  Idaho) 

3.  Fuel  oil  for  firing  the  kilns  to  dry  and  dehydrate  alumina  and 
aluminum  fluoride  -  25  million  gallons  (from  open-market  sources) 

4.  Potassium  hydroxide  for  decomposing  unreacted  aluminum  sulfate 
during  aqueous  leaching  of  potassium  sulfate  from  the  reduced  calcine  - 
up  to  100,000  tons  (from  open-market  sources) 

5.  Makeup  sodium  hydroxide  for  dissolving  alumina  -  up  to  50,000 
tons  (from  open-market  sources) 
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6.  Sulfur  for  manufacture  of  additional  sulfuric  acid  -  150,000 
tons  (from  open-market  sources) 

7.  Ammonia  for  manufacture  of  ammonium  phosphate  fertilizers  -  up 
to  160,000  tons  (from  open-market  sources) 

8.  Lime  for  purifying  the  alumina  leach  solution  and  for  scrubbing 
S0?  from  waste  gases  -  120,000  tons  (from  open-market  sources) 

Alumet  estimates  the  time  for  design,  construction,  and  startup  of 
the  processing  plant  complex  would  be  42  months  (fig.  1-3).  A  20- 
megawatt  diesel  electric  generating  unit  would  furnish  power  required 
during  construction.  One  of  the  first  buildings  constructed  would  be  a 
warehouse  which  would  provide  storage  and  office  space  during  construc- 
tion. Figure  1-7  shows  a  possible  plant  layout.  Engineering  design 
changes  would  have  to  be  made  in  order  for  the  proposed  action  to  meet 
Federal  Ambient  Air  Quality  Standards  and  this  layout  is  provided  to 
give  a  general  idea  of  the  processing  plant  design.  Alumet  has  not 
provided  detailed  information  on  the  actual  construction  process  for  the 
segments  of  the  various  processing  plants.  All  segments  of  the  plant 
complex  would  be  interdependent  and  operate  in  an  integrated  manner. 

The  following  discussion  of  each  major  segment  of  the  processing 
plant  is  a  summary  of  information  provided  by  the  applicant.  The  detailed 
information  submitted  by  the  applicant  is  on  file  at  the  Cedar  City 
District  Office  of  the  Bureau  of  Land  Management.  The  process  described 
in  this  chapter  for  production  of  potassium  sulfate  and  alumina  has  not 
been  attempted  on  a  commercial  scale  in  the  United  States.  Emissions 
and  chemical  properties  of  waste  material  could  be  somewhat  different 
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from  those  estimated  by  Alumet.  However,  data  from  the  Alumet  pilot 
plant  and  the  commercial  plant  in  the  Soviet  Union  indicate  that  these 
emissions  would  be  similar.  The  primary  sources  of  data  for  this  section 
are  the  alunite  processing  pilot  plant  operated  by  the  applicant  in 
Golden,  Colorado  and  available  information  on  the  operation  of  alumina 
plants,  sulfuric  acid  plants,  phosphate  fertilizer  plants,  and  coal - 
fired  power  generating  plants. 

Alunite  plant.  Alumet  proposes  to  process  alunite  ore  for  the 
recovery  of  alumina,  sulfur  dioxide,  and  potassium  sulfate.  The  ore  to 
be  processed  contains  40  percent  alunite  (14.8  percent  alumina  and  4.1 
percent  potassium  oxide),  with  silica  as  the  main  gangue  or  stony  mineral. 

Alumet  proposes  to  process  12,000  tons  of  ore  per  day  for  SO 
recovery  (1,000  tons  per  day),  potassium  sulfate  recovery  (1,100  tons 
per  day),  and  alumina  recovery  (1,500  tons  per  day).  A  portion  of  the 
potassium  sulfate  product  would  be  derived  from  purchased  potassium 
hydroxide  used  in  the  process.   Equipment  types  and  process  details  have 
not  been  finalized  but  the  flowsheets  in  figure  1-8  and  1-9  generally 
depict  contemplated  operating  practices.   Individual  operations,  numbered 
to  correspond  with  the  flowsheet  steps,  are  summarized  below.   Figure 
1-8  covers  steps  1  through  8  and  figure  1-9  covers  steps  9  through  13. 

Step  1  -  Crush,  convey,  and  store.  Alunite  ore  from  the  mine 
would  be  delivered  by  truck  to  the  primary  crusher  for  initial  crushing 
to  about  8  inches  in  size.  The  ore  would  then  be  transported  6.6  miles 
by  a  cable  belt  conveyor  to  the  plant  site  where  it  would  enter  a  storage 
pile  with  a  live  capacity  of  42,000  tons.  Crushing  of  14,000  tons  of 
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EQUIPMENT  LIST  -  PLANTS  &  AREAS 

NO.      DESCRIPTION 


STACK  LOCATIONS 

An-Ao  ALUNITE  DEHYDRATION  S 

OXIDATION  REACTORS 
B]-B2  ALUMINA  CALCINER 
C  SULFURIC  ACID  PLANT 

D  PHOSPHORIC  ACID  PLANT 

E  PHOSPHATE  GRINDING,   COARSE 

F  PHOSPHATE  GRINDING,   FINE 

G  PHOSPHATE  PLANT 

H  PHOSPHATE  STORAGE  S  SHIPPING 

I-j-13  STEAM  POWER  PLANT 
J  POTASSIUM  SULFATE  PLANT 

K  PHOSPHATE  ROCK  OFF-LOADING   & 

STORAGE 
L  POTASH  STORAGE   &  SHIPPING 

M  ALUMINA  STORAGE  &  SHIPPING 

N  ALUMINUM  FLUORIDE  PLANT 

O  ALUMINUM  FLUORIDE  STORAGE   & 

SHIPPING 

ALUNITE  CRUSHING  S.   GRINDING 


PRIMARY  CRUSHING  UNIT 

STOCK  PILE 

CRUSHING  &  GRINDING  UNIT 

STORAGE  BINS 

REACTORS 

ACID  PLANT  -  SULFUR  BURNER  & 

ALUNITE  LEACH  AREA 

ALUMINUM  DIGESTOR  AREA 

DESILICATION  AREA 

PRECIPITATOR  AREA 

FILTERING  6,  CALCINING  AREA 

EVAPORATORS  &  TEST  TANKS 

ALUMINA  STORAGE  BINS 

MAINTENANCE  &  MACHINE  SHOPS 

PIPING  SHOPS 

POKER  PLANT 

COAL  STORAGE  AREA 

POTASH  PLANT  &  THICKENERS 

CHANGE  HOUSE  (2) 


STORAGE 


THCK'R  &  FILTERS 


LABORATORY 

OFFICES 

GATE 

SCALE 

PARKING  AREA 

SODA  ASH  BINS. 

GARAGE  &  LUBE 

WAREHOUSE 

REAGENT  STORAGE 

OIL  STORAGE 

PHOSPHATE  PRODUCT  STORAGE 

PHOSPHATE  FERTILIZER/ALUMINUM 

FIUORIDE  PLANT 

PHOSPHATE  STORAGE  AREA 

UNLOADING  STATIONS 

R.R.   WT.    STATION 

COOLING  TOWER 

RAILROAD 

WATER  TANK 

LOADING  STATION 

ALUMINUM  FLUORIDE  STORAGE  & 

SHIPPING 


FACILITY  LAYOUT  FOR  THE  PROPOSED 
ALUNITE  PROCESSING  PLANT  COMPLEX 
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ore  per  day,  6  days  a  week,  would  enable  process  plant  operations  to  be 
conducted  at  the  rate  of  12,000  tons  per  day,  7  days  a  week.  Dust  would 
be  suppressed  by  water  sprays  at  the  truck  dump  pile,  primary  crusher, 
and  storage  pile.  Alumet  has  estimated  dust  emissions  to  the  atmosphere 
during  primary  crushing,  conveying,  and  storing  to  be  1,400  pounds  per 
day. 

Step  2  -  Fine  crush  and  dry  grind.  Coarsely  crushed  ore 
reclaimed  from  the  storage  pile  would  be  further  crushed  and  sized  on 
screens  to  approximately  three-fourths  of  an  inch,  then  stored  in  three 
fine  ore  bins,  each  having  a  capacity  of  20,000  tons.  Enclosures  and 
hoods,  suitably  vented  to  a  baghouse  filter,  would  be  used  for  dust 
collection  at  the  crushers,  screens,  and  transfer  points.  Finely  crushed 
ore  would  be  dry  ground  to  about  20  mesh  in  hot-air-swept  rod  mills  in 
closed  circuit  with  cyclone  and  screen  sizers.  Hot  stack  gas  from  a 
subsequent  step  in  the  process  would  be  used  to  sweep  the  ground  ore 
from  the  rod  mill.  Proposed  dust  control  measures  include  the  use  of  a 
baghouse  for  filtering  the  dust-laden  gases.  The  baghouse  in  the  fine 
crushing  and  grinding  circuit  would  capture  about  90  tons  of  dust  per 
day;  about  700  pounds  of  dust  per  day  would  escape  to  the  atmosphere 
through  a  300-foot  tall  stack.  The  dust  removed  by  the  baghouse  filter 
is  enriched  in  alunite  mineral  and  would  be  recycled  into  the  production 
process. 

Step  3  -  Heat  the  ground  ore.   Dry  ground  ore  would  be  heated 
to  about  600°  C  (1,112°  F)  by  direct  firing  with  coal  (982  tons  per  day) 
in  f 1 uo  solids  reactors  for  removal  of  water  combined  in  the  alunite 
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molecule.  The  alunite  mineral  lattice  would  be  disrupted  with  release 

of  a  small  part  of  its  sulfur  as  sulfur  dioxide.  Coarse  dust  and  ash 

would  be  removed  from  the  reactor  offgas  in  cyclone  separators.  Reactor 

gas  cleanup  would  be  by  wet  lime  scrubbing  which  is  expected  to  remove 

99  percent  of  the  remaining  dust  and  fly  ash,  96  percent  or  more  of  the 

SO  and  20  percent  of  the  nitrogen  oxides  (NO  ).  Bleed  slurry  from  the 
2  x 

scrubbers  which  would  be  discarded  daily  to  the  silica  tailings  pond 
would  contain:  122  tons  of  fly  ash;  70  tons  of  alunite  ore  dust;  and 
about  600  tons  of  unreacted  lime,  calcium  sulfite,  and  calcium  sulfate. 
Dissolved  nitrates  in  the  bleed  slurry  would  be  equivalent  to  2  tons  of 
NO  daily.  Emissions  to  the  atmosphere,  through  eight  460-foot  tall 
stacks,  are  estimated  to  total  daily  about  3,800  pounds  of  particulates, 
22,800  pounds  of  S02  and  17,000  pounds  of  N0X. 

Step  4  -  Roast  the  dehydrated  ore.   Hot,  dehydrated  ore  would 
be  roasted  using  proprietary  technology  for  decomposition  of  the  aluminum 
sulfate  component  of  alunite  to  aluminum  oxide  (AJI2O3)  and  S0-.  Con- 
trolled over-reduction  followed  by  controlled  reoxidation  and  cooling 
would  be  necessary  to  obtain  a  calcine  that  would  be  suitable  for  potash 
and  alumina  leaching,  as  well  as  an  offgas  rich  in  S0?  and  low  in  sulfur 
trioxide  (SO-)  for  producing  acid.  The  reoxidation  operation  would  use 
about  35  tons  of  coal  per  day  and  emissions  from  that  operation  are 
included  with  the  totals  in  step  3. 

Step  5  -  Dissolve  potassium  sulfate.  The  roasted  and  cooled 
calcine  would  be  leached  in  a  hot,  dilute  solution  of  potassium  hydroxide 
(K0H)  to  dissolve  the  potassium  sulfate  component  of  the  alunite,  and 
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decompose  any  residual  aluminum  sulfate  that  may  have  escaped  decomposi- 
tion by  roasting.  Potassium  sulfate  itself  is  soluble  in  water.  The 
potassium  hydroxide  would  react  with  aluminum  sulfate  to  form  solid 
alumina  and  a  solution  of  potassium  sulfate.   The  scheduled  use  of  up 
to  300  tons  of  KOH  per  day  would  be  sufficient  to  react  with  enough 
aluminum  sulfate  to  produce  up  to  465  tons  of  potassium  sulfate  daily. 

Step  6  -  Remove  and  wash  undissolved  solids.  The  potassium 
sulfate  leach  slurry  would  be  thickened,  filtered,  and  washed  to  obtain 
a  solid  residue  plus  a  solution  rich  in  potassium  sulfate.  Assuming  the 
al unite  ore  feed  to  the  plant  would  consist  of  60  percent  silica  and 
iron  oxide  and  40  percent  al unite,  the  solid  residue  to  be  processed  in 
the  alumina  plant  might  consist  of  approximately  81  percent  silica  and 
iron  oxide  and  19  percent  alumina. 

Step  7  -  Cool  the  leach  solution,  crystallize,  and  remove 
potassium  sulfate.  The  hot  leach  solution,  rich  in  potassium  sulfate 
(I^SO^),  would  be  cooled  and  concentrated  in  vacuum  crystal  1  izers. 
Exhaust  steam  would  be  condensed  and  the  condensate  used  in  the  plant. 
A  slurry  of  potassium  sulfate  crystals  in  depleted  leach  liquor  would 
form  in  the  crystal  1 izers.  Cold  slurry  from  the  crystal  1 izers  would  be 
thickened  and  centrifuged  to  separate  the  K2SO4  crystals  from  the  spent 
liquor.  Most  of  the  spent  liquor  would  be  recycled  for  hot  leaching  of 
potassium  sulfate  from  the  roasted  calcine,  but  a  portion  would  be 
discarded  to  the  silica  tailings  pond  to  prevent  an  excessive  accumula- 
tion of  sodium  sulfate  impurities  in  the  leach  solution.   It  is  estimated 
that  the  bleed  solution,  approximately  130  gallons  per  minute,  would 
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contain  about  12  percent  potassium  sulfate  and  5  percent  sodium  sulfate. 
The  solution  which  would  be  discarded  daily  is  estimated  to  weigh  850 
tons  and  contain  100  tons  potassium  sulfate  and  45  tons  sodium  sulfate. 

Step  8  -  Dry,  compact,  and  size  the  potassium  sulfate.  Mo i s t 
potassium  sulfate  crystals  from  the  centrifuge  would  be  dried  in  counter- 
current  rotary  driers  with  preheated  air.  Dry  potassium  sulfate  would 
then  be  blended  with  recycled  fines  and  a  small  amount  of  water,  compacted 
into  sheets,  and  the  sheets  fragmented  before  sizing  on  screens. 

Screen  products  would  consist  of  oversized  material  that  would 
be  crushed  and  resized,  fines  that  would  be  recycled  to  the  compactors, 
and  granular  potassium  sulfate  of  marketable  size.  The  granular  potassium 
sulfate  of  approximately  96  percent  purity  (52  percent  potassium  oxide 
equivalent),  would  be  redried  in  rotary  driers  using  a  countercurrent 
flow  of  steam-heated  air,  then  stored  and  shipped.  Production  would  be 
scheduled  to  be  1,120  tons  of  potassium  sulfate  daily. 

Drying,  compacting,  fragmenting,  and  sizing  would  be  dusty 
operations  which  would  require  rigorous  dust  control  measures.  A  baghouse 
filter  is  contemplated  by  the  applicant.  Particulate  emissions  to  the 
atmosphere  through  a  210- foot  tall  stack  are  estimated  at  100  pounds  per 
day.   Potassium  sulfate  storage  and  shipping  would  also  be  dusty  opera- 
tions. A  baghouse  filter  would  be  used  for  dust  control.  Particulate 
emissions  to  the  atmosphere  through  a  230-foot  tall  stack  are  estimated 
to  be  250  pounds  per  day. 

Step  9  -  Dissolve  alumina.  Leach  residue  from  step  6  consisting 
mainly  of  alumina,  silica,  and  iron  oxide  from  the  potassium  sulfate 
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plant,  would  be  digested  in  a  hot  (200°  F)  sodium  hydroxide  solution  to 
dissolve  the  alumina.  About  10  percent  of  the  alumina  would  not  dissolve. 
In  addition,  part  of  the  silica  would  dissolve,  requiring  removal  from 
solution  in  a  subsequent  desilication  operation. 

Step  10  -  Remove  and  wash  undissolved  silica.  Undissolved 
silica  and  alumina  in  the  leach  slurry  would  be  settled  and  washed  in 
thickeners,  then  reslurried  in  recycled  tailings  pond  water  and  pumped 
to  the  silica  tailings  pond.  Caustisized  wheat  flour  would  be  used  as  a 
reagent  to  assist  in  settling  and  washing  the  silica  residue.  At  330 
operating  days  per  year,  a  40  percent  solids  tailings  slurry  would 
contain  7,850  tons  of  residue  and  11,700  tons  of  solution  per  day.  The 
solids  would  consist  of  7,200  tons  of  silica,  200  tons  of  alumina,  and 
450  tons  of  iron  oxide  and  other  compounds.  The  solution  would  contain 
25  tons  of  dissolved  alumina,  36  tons  of  caustic  soda,  and  32  tons  of 
sodium  carbonate. 

Step  11  -  Desilicate  the  leach  solution  and  remove  precipitated 
sil ica.  Dissolved  silica  would  be  precipitated  from  the  leach  solution 
by  heating  the  liquor  and  mixing  with  fine  seed  particles  of  silica. 
The  resultant  slurry  would  be  pumped  to  cyclone  classifiers  which  would 
yield  coarse  silica  particles  for  discard  to  the  silica  tailings,  and  a 
slurry  of  fine  silica  particles.  The  slurry,  consisting  of  sodium 
aluminate  solution  and  fine  silica  particles,  would  be  settled  in 
thickeners  to  remove  the  fine  silica  as  a  thickened  mud  that  would  be 
recycled  to  the  desilication  vessels  as  fine  silica  seed.  Caustisized 
starch  would  be  added  to  facilitate  settling  of  the  fine  silica. 
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The  sodium  aluminate  solution  overflowing  the  thickeners  would 
be  clarified  by  pressure  filtration  with  lime  added  as  a  filter  aid. 
About  35  tons  of  lime  would  be  used  daily.  The  lime  filter  aid  admixed 
with  silica  slimes  removed  by  filtration  would  be  slurried  in  waste 
solution  and  discarded.  About  50  tons  of  hydrated  lime  and  fine  silica 
per  day  would  be  disposed  of  in  the  silica  tailings  pond. 

Step  12  -  Cool  solution,  precipitate  and  wash  alumina.  Alumina 
hydrate  (Aj^O  -Sl^O)  0f  controlled  particle  size  would  be  precipitated 
by  cooling  the  sodium  aluminate  liquor  and  admixing  with  aluminum  hydrate 
seed  crystals  in  several  stages,  using  progressively  smaller  seed 
crystals.   Depleted  liquor  (spent  solution)  from  the  alumina  precipita- 
tion operation  would  be  removed  in  settlers  and  recycled  to  the  alumina 
digesting  step  (step  9).  Before  reuse,  the  solution  would  be  concentrated 
by  evaporation  to  increase  the  sodium  hydroxide  level  to  suitable  strength. 
Condensate  from  the  evaporators  would  be  reused  in  the  plant.  Coarse 
alumina  hydrate  slurry  would  be  removed  from  the  primary  settler  and 
washed,  first  in  thickeners,  and  finally,  on  a  filter. 

Step  13  -  Dry  and  calcine  aluminum  hydrate.  The  washed  aluminum 
hydrate  would  be  dried,  then  calcined  at  high  temperature  (2,200°  F  to 
2,300°  F)  for  complete  removal  of  the  water  of  hydration.  Scheduled 
alumina  production  would  be  1,500  tons  per  day.  The  applicant  proposes 
to  use  oil  as  fuel  for  the  kiln  because  the  ash  from  coal  would  contaminate 
the  product.  About  75,000  gallons  (300  tons)  of  fuel  oil,  estimated  to 
contain  1.35  percent  sulfur,  would  be  burned  daily.  Offgas  from  the 
alumina  calciner  would  be  passed  through  cyclone  dust  collectors  to 
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reclaim  coarse  particles,  then  scrubbed  with  a  lime  slurry  for  removal 
of  99  percent  of  the  remaining  particulates,  80  percent  of  the  SO2,  99.6 
percent  of  the  SO3  and  20  percent  of  the  NO  .  This  lime  scrubbing  would 
remove  daily  an  estimated  50,000  pounds  of  particulates,  13,000  pounds 
of  SO2,  200  pounds  of  SO3  and  1,200  pounds  of  N0X.  Emissions  to  the 
atmosphere,  per  day,  through  two  400-foot  tall  stacks,  would  be  500 
pounds  of  particulates,  3,200  pounds  of  S0?,  4,800  pounds  of  N0X  and 
300  pounds  of  unburned  hydrocarbons.   Dust  generated  during  storage  and 
shipping  of  alumina  would  be  collected  in  a  baghouse  which  would  capture 
about  60,000  pounds  of  dust  per  day.  Particulate  emissions  of  about  250 
pounds  per  day  would  pass  to  the  atmosphere  from  this  source  through  a 
160- foot  tall  stack. 

Sulfuric  acid  plant.  Alumet  proposes  to  manufacture  3,000  tons  of 
sulfuric  acid  per  day  by  processing  S0~  gas  derived  from  roasting  alunite 
and  from  the  burning  of  sulfur.  About  90,000  standard  cubic  feet  per 
minute  of  alunite  roaster  gas,  containing  1,000  tons  of  S0?  per  day, 
would  be  converted  to  1,500  tons  per  day  of  sulfuric  acid.   In  addition, 
an  equivalent  amount  of  S0~  gas  from  burning  500  tons  of  sulfur  per  day 
would  also  be  converted  to  1,500  tons  per  day  of  sulfuric  acid.  Sulfur 
combustion  would  yield  a  substantial  amount  of  heat  for  use  during 
processing.  Use  of  a  double  contact  acid  plant,  capable  of  99.7  percent 
conversion  efficiency,  is  proposed  by  the  applicant.  The  acid  plant 
tail  gas  would  be  scrubbed  to  further  reduce  SO  emissions.  Figure  1-10 
is  a  generalized  flowsheet  of  the  proposed  acid  plant.  Multiple  stages 
and  complicated  gas  cooling  and  heating  operations  involving  heat  exchangers 
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are  not  shown.   Individual  operations,  numbered  to  correspond  with  the 
flowsheet  steps,  are  summarized  as  follows: 

Step  1  -  Cool  and  wash  SO?  gas.  Gas  assumed  to  contain  9.5 
percent  SO2,  as  well  as  oxygen,  nitrogen,  carbon  dioxide,  and  particulates 
would  be  cooled,  partly  cleaned,  and  saturated  with  water  in  water  spray 
chambers.  Bleed  slurry  from  the  spray  chamber  would  be  discarded  to  the 
silica  tailings  pond. 

Step  2  -  Precipitate  fume  and  mist.  Wet  gas  from  the  spray 
chamber  would  be  treated  in  wet  electrostatic  precipitators  to  remove 
mist,  sulfur  trioxide  (S03)  fume,  and  fine  dust  in  the  form  of  an  acid 
sludge.  This  sludge  would  be  discarded  to  the  silica  tailings  pond. 

Step  3  -  Dry  the  SO^  gas  and  dilute  the  strong  acid.  Wet , 
clean  SOo  gas  would  be  dried  by  washing  with  a  circulating  stream  of  93 
percent  sulfuric  acid  (h^SO^).  The  absorbed  moisture  would  dilute  the 
93  percent  acid;  therefore,  98  percent  H^SO*  would  be  added  to  maintain 
the  desired  grade  of  product  acid.  Part  of  the  93  percent  acid  leaving 
the  drying  tower  would  be  recycled  to  step  5.  The  3,000  tons  per  day  of 
93  percent  product  acid  would  be  used  in  the  phosphate  fertilizer  plant. 

Step  4  -  Convert  SO9  to  SO^.  The  clean,  dry  gas  would  contain 
oxygen  (On)  as  well  as  S02-   It  would  pass  through  a  catalyst  bed  causing 
the  SO2  and  02  to  react,  forming  SO3  gas.   It  is  assumed  that  the  hydrogen 
and  carbon  monoxide  content  of  the  converter  feed  gas  would  be  low 
enough  so  that  if  reaction  with  oxygen  occurs,  temperature  control  in 
the  catalyst  bed  would  still  be  possible. 
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Step  5  -  Absorb  SO»  in  93  percent  acid.  Sulfur  trioxide- 
bearing  gas  from  the  converters  would  be  washed  with  a  circulating 
stream  of  98  percent  acid  in  the  absorption  tower.  Sufficient  93  percent 
acid  would  be  added  to  supply  the  required  water  to  react  with  sulfur 
trioxide  to  maintain  98  percent  sulfuric  acid.  The  98  percent  acid 
would  be  bled  off  at  the  rate  it  is  formed  and  fed  to  the  drying  process 
(step  3)  to  strengthen  and  maintain  the  93  percent  acid  concentration  in 
the  drying  step.  The  applicant  estimates  that  spent  gas  from  the  absorbers 
would  contain  300  parts  per  million  S0?.  This  gas  would  be  scrubbed 
with  lime  slurry  to  remove  80  percent  of  the  SOo  (9,600  pounds  per  day) 
before  being  discharged  to  the  atmosphere  through  a  220-foot  tall  stack. 
Sulfur  dioxide  emission  to  the  atmosphere  would  be  approximately  2,400 
pounds  per  day. 

Phosphate  fertilizer  plant.  Alumet  proposes  to  process  about  5,000 
tons  of  phosphate  rock  concentrate  per  day  with  sulfuric  acid  (which 
would  be  made  in  its  own  sulfuric  acid  plant)  and  purchased  ammonia, 
with  anticipated  production  of  up  to  3,500  tons  per  day  of  granular 
triple  superphosphate  (GTSP)  and  up  to  2,300  tons  per  day  of  ammonium 
phosphates.   Figure  1-11  is  a  generalized  flowsheet  of  the  proposed 
fertilizer  plant.   Individual  operations,  numbered  to  correspond  with 
the  flowsheet  steps,  are  summarized  as  follows: 

Step  1  -  Dry  grind  coarsely.  The  coarsely  ground  phosphate 
rock  concentrate  from  Soda  Springs,  Idaho  (5,000  tons  per  day)  would  be 
mechanically  unloaded  from  trains  into  covered  storage.  A  baghouse, 
used  for  dust  control  in  unloading  and  transferring  the  concentrate, 
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would  collect  an  estimated  5  tons  of  dust  per  day,  and  would  discharge 
to  the  atmosphere  about  40  pounds  of  dust  per  day  through  a  200-foot 
tall  stack.   Part  of  the  phosphate  rock  concentrate  (3,500  tons  per  day) 
would  be  dry  ground  to  about  65  mesh  in  an  air-swept  mill.  Cyclones 
would  be  used  for  sizing  and  coarse  dust  recovery.  About  20  tons  of 
fine  dust  per  day  would  be  recovered  in  a  baghouse  filter.  Air  discharged 
to  the  atmosphere  through  a  200-foot  tall  stack  would  contain  an  estimated 
150  pounds  of  dust  per  day. 

Step  2  -  Dissolve  the  phosphate.   Phosphate  in  the  rock 
concentrate  would  be  in  a  mineral  form  (fluorapatite)  that  would  include 
calcium  and  fluorine  with  small  amounts  of  such  impurities  as  magnesium 
and  vanadium.  Associated  minerals  in  the  concentrate  would  include 
quartz  sand  (silica),  dolomite,  clay,  and  limonite  (iron  oxide).  The 
coarsely  ground  concentrate  would  be  reacted  in  vented  tanks  with  3,000 
tons  per  day  of  sulfuric  acid.   Phosphate  would  thereby  be  converted  to 
liquid  phosphoric  acid,  calcium  would  be  precipitated  as  gypsum,  and 
part  of  the  fluorine  would  be  released  as  gaseous  silicon  fluoride  which 
would  be  vented  to  a  scrubber. 

Step  3  -  Remove  and  wash  residue.   Slurry  from  the  digester 
would  be  filtered  and  the  residue  would  be  reslurried  in  recycled  water 
from  the  tailings  pond  and  pumped  to  waste.  About  5,000  tons  of  leach 
residue,  containing  87  percent  gypsum,  7  percent  silica,  4  percent 
phosphate  rock,  and  2  percent  fluorides,  would  be  discarded  daily  to  the 
gypsum  tailings  pond.  At  22  percent  solids,  the  slurry  to  the  tailings 
pond  would  contain  18,000  tons  of  solution  per  day.  The  solution  would 
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contain  about  1  percent  each  of  sulfuric  acid  and  phosphoric  acid,  and 
0.5  percent  dissolved  fluorides. 

Step  4  -  Concentrate  the  phosphoric  acid  by  evaporation  of 
water,  age  the  strong  acid,  and  remove  acid  sludge.   Phosphoric  acid  of 
29  percent  P2O5  concentration  would  be  evaporated  to  54  percent  P2O,- 
concentration  and  then  aged  in  holding  tanks  to  remove  solids  such  as 
gypsum  and  magnesium  phosphate  which  would  slowly  precipitate  from  the 
phosphoric  acid.  Acid  from  the  aging  tanks  would  contain  finely  divided 
solids.  The  acid  would  be  clarified  by  centrifuging  to  make  an  acid 
sludge  containing  the  solids  and  clear  54  percent  P20r  product  acid. 
The  acid  sludge  would  be  used  in  the  manufacture  of  GTSP.  A  portion  of 
the  54  percent  phosphoric  acid  would  be  diluted  with  unconcentrated  29 
percent  phosphoric  acid  to  make  40  percent  PoOr  acid  for  reaction  with 
phosphate  rock  concentrate  in  the  GTSP  manufacturing  process.  The 
remainder  of  the  54  percent  phosphoric  acid  would  be  shipped  to  markets, 
or  reacted  with  ammonia  to  make  ammonium  phosphate  products  for  storage 
and  shipment.  Ammoniation  reactors  would  be  vented  and  the  offgas 
scrubbed  with  acidified  water  to  remove  ammonia,  fluorides,  and  phosphates, 
The  scrubber  bleed  stream  may  be  recycled  within  the  ammoniation  process. 
Scrubbed  gas  from  the  ammoniation  reactors  would  be  combined  with  scrubbed 
gas  from  the  GTSP  operation  for  discharge  through  a  common  stack  (see 
step  8  for  emissions  to  atmosphere). 

Step  5  -  Dry  grind  finely.   Phosphate  rock  concentrate  (1,500 
tons  per  day)  would  be  finely  ground  to  about  200  mesh  size  in  an  air- 
swept  mill.  Cyclones  would  be  used  for  sizing  and  coarse  dust  recovery. 
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A  baghouse  filter  would  capture  about  44  tons  of  fine  dust  per  day  and 
emit  to  the  atmosphere  350  pounds  of  dust  per  day  through  a  200-foot 
tall  stack. 

Step  6  -  Digest  rock  and  granulate  slurry.  Finely  ground 
phosphate  rock  concentrate  would  be  digested  in  hot  40  percent  phosphoric 
acid  in  vented  tanks.  The  tricalcium  phosphate  component  of  the  rock 
would  decompose  with  the  formation  of  calcium  acid  phosphates  that  would 
serve  as  fertilizer.  The  slurry  from  the  digestors  would  be  sprayed 
onto  a  rolling  bed  of  recycled  dry  particles  of  GTSP  causing  the  seed 
particles  to  grow  to  product  size.  Dust  and  fluoride  gas  would  be 
removed  by  scrubbing  the  vent  gas. 

Step  7  -  Dry  and  size.   Moist  pellets  of  GTSP  would  be  dried 
in  a  rotary  kiln  using  steam  heated  air.  The  drier  discharge  would  be 
screened  to  remove  GTSP  of  product  specification  size,  plus  fine  and 
oversize  material  for  recycling.  The  oversize  material  would  be  crushed 
before  recycling  to  the  granulator  (step  6).  Dust  and  fluoride  gas 
would  be  removed  by  scrubbing  the  vent  and  kiln  gas.  The  GTSP  product, 
containing  46  percent  phosphorus  pentoxide,  would  be  stored  and  shipped. 
Dusts  and  fluoride  generated  in  storage  and  shipping  of  GTSP  and  ammoniated 
phosphate  would  be  removed  by  scrubbing.  Scrubber  bleed  streams  may  be 
recycled  within  the  GTSP  plant.   Estimated  emission  of  particulates  and 
fluorides  to  the  atmosphere,  through  a  260-foot  tall  stack,  would  be  250 
pounds  of  particulates  and  40  pounds  of  fluorides  per  day. 

Step  8  -  Scrub  fluorides.   Gases  containing  hydrogen  fluoride 
and  silicon  tetrafluoride  from  the  phosphoric  acid  and  GTSP  plants  would 
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be  collected  and  scrubbed  with  water.  The  resultant  solution  of  fluosilic 
acid  would  be  processed  for  the  manufacture  of  aluminum  fluoride. 
Scrubber  emissions  would  be  combined  with  scrubbed  gas  from  ammoniation 
operations  for  discharge  to  the  atmosphere  through  a  260-foot  tall 
stack.  The  estimated,  combined  daily  discharge  would  be  1,300  pounds  of 
particulates,  380  pounds  of  fluorides,  and  420  pounds  of  ammonia. 

Aluminum  fluoride  plant.  Alumet  proposes  the  production  of  up  to 
20,000  tons  of  aluminum  fluoride  per  year  by  reacting  alumina  trihydrate 
(AjuC^-SFUO),  diverted  from  the  alumina  plant,  with  fluosilicic  acid, 
recovered  from  the  fluoride  scrubbers  in  the  phosphate  fertilizer  plant. 
Figure  1-12  is  a  generalized  flowsheet  of  the  proposed  aluminum  fluoride 
plant.  Individual  operations,  numbered  to  correspond  with  the  flowsheet 
steps,  are  summarized  as  follows: 

Step  1  -  React  fluosilicic  acid  and  alumina  trihydrate. 
Fluosilicic  acid  solution  of  approximately  18  percent  strength  would  be 
preheated  and  batch-mixed  with  aluminum  trihydrate  in  a  vented  tank. 
The  reaction  would  yield  a  precipitate  of  fine  silica  and  a  solution  of 
aluminum  fluoride. 

Step  2  -  Remove  silica.   Slurry  from  the  reactors  would  be 
quickly  centrifuged  to  remove  the  silica  before  aluminum  fluoride  precipi- 
tation began.  The  silica,  amounting  to  about  30  tons  per  day  and 
containing  about  3  percent  aluminum  fluoride,  would  be  reslurried  as 
waste  solution  and  discarded  in  the  gypsum  tailings  pond. 

Step  3  -  Crystallize  and  remove  aluminum  fluoride  trihydrate. 
Solution  from  the  centrifuge  would  be  aged  for  several  hours  at  a  controlled 
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temperature  to  crystallize  aluminum  fluoride  trihydrate.  The  slurry 
would  then  be  centrifuged  to  remove  the  crystals.  The  spent  solution 
would  contain  approximately  3  percent  alumina  fluoride  plus  a  small 
amount  of  residual  fluosilicic  acid.   If  \jery   low  in  phosphate  content, 
the  solution  would  be  recycled  for  scrubbing  fluoride  gas;  otherwise, 
solution  would  be  discarded  to  the  gypsum  tailings  pond. 

Step  4  -  Dry  and  calcine  aluminum  fluoride.  Moist  aluminum 
fluoride  trihydrate  would  be  dried  at  a  low  temperature  to  remove  entrained 
water,  followed  by  calcining  at  a  high  temperature  to  remove  combined 
water.  The  resultant  product,  62  tons  per  day  of  96  percent  grade 
aluminum  fluoride,  would  be  stored  for  shipment  to  markets.  Dust  generated 
in  storage  and  shipping  would  be  collected  in  a  baghouse  filter  for 
recycling.  About  250  pounds  per  day  would  be  discharged  to  the  atmosphere 
through  a  160-foot  tall  stack. 

Step  5  -  Scrub  fluoride  gas.   Vent  gas  containing  dusts  and 
gaseous  fluorides  from  steps  1  through  4  would  be  scrubbed  with  water. 
Bleed  solution  from  the  scrubber  would  be  recycled,  or  discarded  to  the 
gypsum  tailings  pond  if  high  in  phosphate.  Scrubbed  gas,  discharged  to 
the  atmosphere  through  a  200-foot  tall  stack,  would  contain  approximately 
3  pounds  of  solid  fluorides  and  30  pounds  of  gaseous  fluorides  per  day. 

Power  generating  plant.  To  meet  the  need  for  electric  power  and 
process  steam,  Alumet  proposes  to  provide  three  25-megawatt  coal -fired, 
steam-electric  generating  units.   Each  of  the  three  stoker-fed  boilers 
would  be  traveling-grate  models  burning  pulverized  coal  and  equipped 
with  continuous  blowdown  and  bottom  ash  disposal  systems.  Separate 
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emission  control  equipment  and  460-foot  high  stacks  would  be  provided 
for  each  boiler.  Electrostatic  precipitators  would  remove  fly  ash  and 
wet  lime  scrubbers  would  remove  sulfur  dioxide  from  the  combustion  gas. 
Water  would  be  demineral ized  for  boiler  use;  spent  steam  and  condensate 
would  be  cooled  in  towers  for  reuse.  Auxiliary  power  would  be  supplied 
by  diesel  electric  generators. 

The  lowest  quality  coal  being  considered  for  use  by  Alumet  would 
yield  11,500  Btu  per  pound,  contain  1.5  percent  sulfur  and  13  percent 
ash.   Incoming  coal  would  be  mechanically  unloaded  to  covered  storage, 
then  pulverized  for  use.  About  1,700  tons  of  coal  would  be  burned 
daily.  Of  this  amount,  process  steam  requirements  are  equivalent  to  920 
tons  of  coal  daily.  The  combustion  of  1,700  tons  of  coal  a  day  would 
result  in  220  tons  of  ash,  51  tons  of  S0?  and  15  tons  of  N0X.  Electro- 
static precipitators  would  remove  173  tons  of  fly  ash  per  day  from  the 
combustion  gas.  This  fly  ash  plus  45  tons  per  day  of  bottom  ash  would 
be  slurried  in  waste  water  and  pumped  to  the  silica  tailings  pond. 
Additional  ash,  90  percent  of  the  S0o  and  20  percent  of  the  N0X  would  be 
removed  by  wet  lime  scrubbers  using  42  tons  of  lime  per  day.  The 
resultant  slurry  of  ash,  unreacted  lime,  calcium  sulfite,  and  calcium 
sulfate  (90  tons  of  solids  per  day)  would  be  pumped  to  the  silica  tail- 
ings pond.   Daily  emissions  to  the  atmosphere  would  be  3,500  pounds  of 
particulates,  9,500  pounds  of  S0?,  and  21,000  pounds  of  NO  . 

Alumet  estimates  that  other  discharges  from  the  power  plant  would 
include  the  equivalent  of  75  gallons  per  minute  of  water  as  vapor  from 
the  cooling  tower,  and  450  tons  (75  gallons  per  minute)  of  boiler 


1-56 


DEFINITION  OF  COMPONENTS 


blowdown  and  cooling  tower  bleed  water  per  day  which  would  be  used  in 
slurrying  the  power  plant  ash. 

Support  faci 1 ities.  Various  support  facilities  would  be  located 
within  the  security-fenced  perimeter  of  the  150-acre  processing  plant 
complex.  These  facilities  include  offices,  shops,  changehouse,  ware- 
houses, laboratories,  water  treatment,  storage,  and  distribution,  sewage 
collection,  part  of  the  electrical  distribution  system,  steam  and  hot 
water  distribution  systems,  part  of  the  telephone  system,  rail  trackage, 
roads,  and  parking  areas. 

Water  requirements.  Alumet  has  estimated  the  average  requirements 
for  makeup  water,  independent  of  internal  recycle,  would  be  4,704  gallons 
per  minute  or  20.8  acre-feet  per  day.  Additives  and  exit  points  are 
shown  in  table  1-5.  At  an  assumed  average  of  330  operating  days  per 
year,  the  annual  requirement  for  new  water  would  be  about  6,860  acre- 
feet.  Since  evaporation  from  tailings  ponds  (average  3.8  acre-feet  per 
day)  would  occur  even  when  the  plant  complex  was  not  operating,  annual 
water  requirement  would  be  larger.  Daily  evaporation  from  tailings 
ponds  could  be  much  higher  or  lower  than  the  averages  in  table  1-5 
depending  on  the  season  and  weather.  Water  requirements  would  vary 
accordingly. 

Summary  of  daily  emissions  and  tailings  from  the  processing  plant 
complex.  Emissions  from  the  processing  plant  complex  are  summarized  in 
table  1-6. 
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Table  1-5.     Water  requirements  and  disposition 

(gallons  per  minute) 

Combined  in  products 
Process Added Evaporated or  tailings  mud 

Mine,  primary  crush        20 

Secondary  and  tertiary 


crush,   grind 

220 

-- 

Calcine  and  roast 

356 

496 

Potassium  sulfate 

858 

148 

Alumina 

1,410 

810 

Sulfuric  acid 

615 

600 

Phosphate  and  fluoride 

980 

— 

Power  plant 

225 

75 

Domestic  use 

20 

— 

Silica  tailing  pond 

— 

660 

Gypsum  tail ing  pond 

200 

Sewage  lagoon 

20 

Total 

4,704 

3,009 

10 


65 


790 
830 

1,695 
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Waste  disposal  -  tailings  ponds.   Separate  sil ica  sand  and  gypsum 
tailings  ponds  would  receive  tailings  and  other  wastes  from  the  process- 
ing plant  complex.  The  ponds  would  be  located  directly  north  of  the 
complex  site  (fig.  1-2)  on  permeable,  unconsolidated  valley  fill  deposits. 
The  floors  of  the  pond  areas  would  be  compacted  to  reduce  permeability 
of  the  underlying  material  and  earthen  dikes  would  be  constructed  to 
impound  the  tailings.  The  dikes  would  be  designed  with  2.5:1  slopes  on 
the  inside  faces  and  2:1  slopes  on  the  outside  faces.  A  12-foot  wide 
roadway  would  be  established  on  top  of  each  dike.   Dikes  would  be  stabilized 
as  necessary  against  erosion  by  the  use  of  vegetation  and  mechanical  or 
chemical  means  and  would  be  seeded  with  vegetation  immediately  after 
construction.  The  dikes  would  be  compacted  to  reduce  their  permeability 
and,  if  necessary,  the  inner  faces  would  be  cooled  with  an  unpermeable 
material  to  reduce  seepage  losses. 

Material  for  construction  of  the  original  dikes  would  be  excavated 
from  within  the  diked  areas.  Dry  tailings,  material  from  areas  not  yet 
covered  by  tailings,  or  cycloned  tailings  from  the  processing  plant 
would  be  used  to  increase  the  height  of  the  dikes  as  the  ponds  fill  with 
tailings. 

Two  emergency  spillways  would  be  installed  about  5  feet  below  the 
crest  of  each  dike  to  drain  excess  storm  runoff.  Spillways  would  be 
designed  to  handle  runoff  from  storms  producing  up  to  8  inches  of  rain 
in  24  hours.   (A  storm  of  this  magnitude  is  not  likely  to  occur  in  this 
area.)  A  decant  system  in  each  pond  would  be  used  to  recycle  process 
water,  and  would  be  designed  to  handle  24,000  gallons  per  minute. 
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A  30-acre  water  reclaim  pond  would  be  built  adjacent  to  each 
tailings  pond.  The  bottoms  of  these  reclaim  ponds  would  be  compacted  to 
reduce  seepage.  Each  pond  would  be  6  feet  deep  and  have  a  storage 
capacity  of  180  acre-feet.  These  ponds  would  receive  recycled  process 
water  from  the  tailings  pond,  as  well  as  excess  storm  runoff  water  via  a 
drainage  ditch  that  would  be  constructed  around  the  perimeters  of  the 
tailings  ponds.  Pumping  stations  adjacent  to  each  water  reclaim  pond 
would  return  the  reclaimed  water  to  the  processing  plant  complex. 

Construction  of  the  processing  plant  complex  would  be  underway 
before  construction  of  the  tailings  and  reclaim  ponds  would  be  started. 
Therefore,  the  transportation  and  utility  systems  needed  to  construct 
the  tailings  ponds  and  related  facilities  would  be  available. 

During  operation,  the  ponded  tailings  would  be  kept  moist  to 
control  dust,  but  the  applicant  has  not  provided  specific  information  as 
to  how  this  would  be  accomplished.  Restoration  of  the  pond  areas  upon 
abandonment  would  include  grading  and  stabilization  with  native  vegeta- 
tion. 

Silica  sand  tailings  pond.  The  silica  sand  tailings  pond  would 
eventually  cover  675  acres.  During  the  first  10  to  15  years  of  operation, 
this  pond  would  be  impounded  by  a  40-foot  high  dike.  With  continued 
operation,  the  height  of  the  dike  would  be  increased  to  120  feet. 

Silica  sand  tailings  from  the  al unite  plant  would  be  pumped  through 
a  3.7-mile  slurry  pipeline  to  the  tailings  pond.  The  silica  sand 
tailings  pond  would  also  receive  fly  ash,  bottom  ash,  gas  scrubber 
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effluent,  cooling  tower  blowdown  water  from  the  power  generating  plant, 
and  effluent  from  the  sewage  treatment  plant.  Ash  from  the  power 
generating  plant  would  be  slurried  with  the  cooling  tower  blowdown 
water.  Quantities  and  character  of  tailings  and  other  wastes  that  would 
be  disposed  of  in  the  silica  sand  tailings  pond  are  shown  in  table  1-7. 

Excess  water  from  the  silica  sand  tailings  pond  would  be  drained  to 
the  adjacent  reclaim  water  pond  and  pumped  back  to  the  al unite  plant  via 
a  1.7-mile  long  reclaim  water  line. 

Gypsum  tailings  pond.  The  gypsum  tailings  pond  would  eventually 
cover  575  acres  and  receive  an  estimated  1.6  million  tons  of  tailings 
per  year  from  the  aluminum  fluoride  and  phosphate  fertilizer  plants. 
During  the  first  10  to  15  years  this  pond  would  be  impounded  by  40-foot 
high  dikes.  With  continued  operation,  the  height  of  the  dike  would  be 
increased  to  80  feet.  The  gypsum  tailings  would  be  pumped  from  the 
source  plants  in  water  slurry  to  the  gypsum  tailings  pond  via  a  5.1 -mile 
long  slurry  line.  Table  1-8  shows  the  character  and  quantities  of 
tailings  that  would  enter  the  gypsum  tailings  pond. 

Washing  water  from  the  phosphoric  acid  unit  and  reclaim  water  from 
the  gypsum  tailings  pond  would  be  used  for  the  water  slurry.  Any 
required  makeup  water  would  be  supplied  from  the  Wah  Wah  Valley  well 
field.  Water  would  be  decanted  to  a  holding  pond  via  a  0.4-mile  pipeline, 
then  returned  to  the  phosphate  fertilizer  plant  via  a  2. 6-mile  pipeline. 

Valley  fill  materials  from  beneath  a  portion  of  the  tailings  area 
(100  to  200  acres)  would  be  excavated  to  a  depth  of  5  to  10  feet  and 
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stockpiled.  The  abandoned  pond  would  be  capped  with  a  layer  of  material 
from  the  silica  sand  tailings  pond.  This  layer  would  serve  as  a  buffer 
to  reduce  percolation  of  growth-limiting  substances  from  the  underlying 
gypsum  tailings.  The  silica  sand  layer  would  be  covered  with  the  stock- 
piled valley  fill  material  to  a  depth  of  6  to  12  inches.  Prior  to 
revegetation,  the  valley  fill  would  be  treated  with  soil  amendments  and 
fertilizers,  as  necessary. 

Sewage.  The  permanent  sewage  disposal  facility  proposed  for  the 
mine  area  would  not  be  available  during  the  earliest  stages  of  construc- 
tion in  that  area.  The  permanent  sewage  treatment  and  disposal  system 
proposed  for  the  processing  plant  complex  area  would  not  be  available 
until  the  middle  stages  of  construction  in  that  area.  Interim  sanitation 
facilities  would  be  maintained  in  both  areas  by  the  use  of  portable 
chemical  toilet  units  of  an  approved  type.  The  number  of  units  would  be 
determined  by  the  distribution  of  work  crews  in  the  respective  construc- 
tion areas.  Sewage  from  the  chemical  toilets  would  be  disposed  of  in 
the  nearest  municipal  sewage  treatment  facility  of  suitable  capacity 
(such  as  the  sewage  plant  at  Milford),  subject  to  approval  of  the  facility 
operators.  Early  in  the  construction  of  the  processing  plant,  a  septic 
tank  and  leach  line  system  would  be  installed;  this  temporary  system 
would  be  abandoned  following  completion  of  the  permanent  treatment 
facility. 

Since  the  proposed  mine  and  processing  plant  complex  would  be 
separated  by  about  5  miles,  each  would  be  served  by  a  separate  sewage 
treatment  and  disposal  system.  The  system  for  the  proposed  mine  would 
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consist  of  individual  septic  tank/collector/leach  line  systems  for  each 
building  that  would  have  toilet  or  washhouse  facilities.  Final  design 
and  locations  of  these  systems  would  depend  on  anticipated  sewage  loads 
and  character  of  rock  materials  that  would  accommodate  the  leach  fields. 
Individual  collector  lines  would  join  and  one  line  would  continue  to  the 
leach  field  which  would  be  located  about  a  mile  northwest  of  the  mine 
facilities  (fig.  1-4). 

The  sewage  treatment  system  for  the  processing  plant  complex  would 
be  of  the  lagoon  type,  from  which  effluent  would  be  pumped  to  the  silica 
sand  tailings  pond.  Final  design  and  operation  of  this  system  would  be 
based  on  availability  of  equipment  and  treatment  requirements,  but  would 
conform  to  regulations  of  the  State  of  Utah  and  Beaver  County.  The 
facility  would  be  located  near  the  processing  plant  complex.  Sewage 
from  individual  buildings  would  be  piped  to  a  sewage  collection  system 
that  would  empty  into  the  treatment  facility.  The  lagoon  system  would 
cover  about  3.5  acres  and  operation  would  be  based  on  a  maximum  daily 
plant  work  force  of  1,200  employees  and  a  maximum  loading  rate  of  20 
pounds  biochemical  oxygen  demand  per  acre.  Primary  and  secondary  treat- 
ment would  remove  suspended  solids  and  dissolved  organics.  Sludge  from 
the  lagoon  would  be  treated  and  either  disposed  of  in  the  silica  sand 
tailings  pond  or  stockpiled  for  use  in  reclamation  of  abandoned  tailings 
ponds. 

Solid  waste.  Solid  wastes  accumulating  during  construction  at  the  mine 
and  processing  plant  complex  would  be  stored  in  appropriate  containers 
or  piles  near  waste  generating  sources.  The  wastes  would  include  unused 
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portions  of  construction  materials  including  glass,  concrete,  wood, 
brick,  plaster,  asphalt,  and  various  metals.  These  wastes  would  be 
collected  and  transported  to  one  or  more  approved  sanitary  landfill 
waste  disposal  areas  which  would  be  opened  for  solid  waste  disposal. 

Following  the  construction  phase,  approximately  3  tons  of  solid 
waste  per  day  would  be  produced  during  operations  at  the  proposed  mine 
and  processing  plant  complex,  which  would  be  disposed  of  in  one  or  more 
sanitary  landfills  located  east  of  the  processing  plant  (see  fig.  1-2). 
These  landfills  would  be  developed  and  operated  according  to  State  of 
Utah  and  Beaver  County  guidelines.  Operation  of  the  landfills  would 
include  trenching,  deposition  of  wastes,  backfilling,  grading,  surface 
restoration,  and  revegetation. 

Approved  landfill  sites  would  be  selected  and  opened  during  the 
early  stages  of  construction  at  the  mine  facilities  and  processing  plant 
complex,  and  would  be  available  for  immediate  disposal  of  wastes  produced 
during  later  stages  of  construction.  An  estimated  40  acres  would  be 
required  for  disposal  of  all  solid  waste  produced  by  the  proposed  project. 
Water  system.  The  proposed  mine  and  processing  plant  complex  would  be 
served  by  separate  water  systems;  both  systems  would  utilize  ground 
water  pumped  from  deep  wells.  An  application  (No.  43362),  to  appro- 
priate 45  cubic  feet  per  second  of  ground  water  annually  from  Wah  Wah 
Valley  to  construct  and  operate  the  proposed  processing  plant,  was 
approved  in  June  1975  by  the  Utah  Division  of  Water  Rights.   Some  of  the 
wells  drilled  under  this  water  right  would  be  operative  in  time  to 
supply  water  for  construction  of  project  components.  The  applicant  has 
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not  estimated  the  volume  of  water  needed  to  construct  the  proposed 
project;  however,  total  construction  water  requirements  probably  would 
not  exceed  1,000  acre-feet  during  the  42-month  construction  period. 

Al unite  mine.  An  estimated  32  acre-feet  of  water  per  year  would  be 
needed  to  operate  the  mine.  Water  requirements  for  the  proposed  mining 
operation  are  discussed  in  the  al unite  mining  section  of  this  chapter. 

The  water  system  for  the  proposed  mine  would  consist  of  two  wells 
located  near  the  mine  (fig.  1-4),  a  storage  tank,  and  a  water  distribution 
system.   In  the  event  the  mine  well  water  would  not  meet  drinking  water 
quality  standards  required  by  the  Utah  Division  of  Health,  the  system 
would  also  include  a  treatment  facility,  including  a  chlorinator,  for 
the  culinary  water  supply.  Details  regarding  the  water  distribution 
system  and  treatment  facility  (if  required)  would  depend  on  final  design 
of  the  proposed  mine  and  related  facilities. 

Processing  plant  complex.  Assuming  a  365-day  per  year  operation,  a 
maximum  of  7,590  acre- feet  of  water  per  year  would  be  needed  annually  to 
operate  the  processing  plant  complex  and  related  facilities.  Water 
requirements  for  the  specific  processing  plant  operations  are  discussed 
in  the  processing  plant  complex  section  of  this  chapter. 

The  water  system  for  the  processing  plant  complex  would  consist  of 
a  well  field  located  in  the  southern  portion  of  Wah  Wah  Valley  including 
water  collection  and  trunk  lines  (fig.  1-2),  a  water  distribution  system 
and  a  demineralizer  facility  for  boiler  feed  water.   A  treatment  facility 
(including  chlorinator)  would  also  be  included  for  culinary  water, 
should  such  a  facility  be  needed  to  comply  with  the  drinking  water 
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quality  requirements  of  the  Utah  Division  of  Health.  The  treated  water 
would  be  stored  in  a  100,000-gallon  culinary  water  storage  tank.  Process 
water  would  be  stored  in  a  1.5-million  gallon  storage  tank. 

Based  on  preliminary  exploratory  well  data,  the  applicant  estimates 
that  10  to  20  wells,  each  12  to  20  inches  in  diameter,  would  be  necessary 
for  the  required  water  supply.  These  wells  would  range  from  800  feet  to 
more  than  1,500  feet  deep.  As  many  as  50  well  sites  have  been  selected 
from  which  the  10  to  20  production  well  locations  would  be  chosen  to 
provide  maximum  water  production.  Several  potential  production  wells 
have  been  completed  as  part  of  the  exploratory  well  program  (fig.  1-2). 
Some  of  the  nonproducing  wells  would  be  used  for  water  level  observation. 
The  water  level  data  collected  would  be  used  to  develop  a  pumping  schedule 
for  development  of  the  ground  water  reservoir. 

The  producing  wells  would  be  equipped  with  submersible  pumps 
powered  by  electric  motors  connected  to  the  power  generating  plant. 
Pump  and  motor  specifications  for  each  well  would  be  determined  by  two 
factors:  pump  test  data  collected  upon  completion  of  the  well,  and 
location  of  each  well  in  the  well  field.   The  pump  test  data  would  also 
be  used  to  design  the  well  field  and  pumping  program  for  optimal  develop- 
ment of  the  ground  water  reservoir. 

Total  length  of  the  water  collection  lines  to  producing  wells  and 
the  trunk  line  to  the  processing  plant  complex  would  be  about  18  miles. 
About  15  miles  of  these  lines  would  cross  national  resource  lands;  about 
3  miles  would  cross  state  lands.  Total  area  occupied  by  the  water 
system  including  well  sites,  pipelines,  utilities,  and  service  roads 
would  be  220  acres. 
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The  required  water  treatment  facilities,  storage  tanks,  and  distri- 
bution lines  would  be  integrated  into  the  processing  plant  complex. 
Final  layout  and  design  would  be  based  on  further  study  conducted  by  the 
applicant. 

Transportation  systems.  Alumet  proposes  to  construct  a  transportation 
system  consisting  of  several  roads,  a  railroad  spur,  and  an  ore  conveyor 
system.  The  completed  system  would  be  used  for  transporting  personnel 
and  equipment  during  the  construction  phase  and  for  transporting  personnel, 
large  quantities  of  fuels,  raw  materials,  and  processed  products  during 
the  operational  life  of  the  project  complex.  Figure  1-2  shows  the 
location  and  interrelationship  of  each  part  of  the  proposed  transportation 
system. 

Roads.  Two  types  of  roads  would  be  constructed:   (1)  major  access 
roads,  and  (2)  minor  access  and  maintenance  roads. 

Three  major  access  roads  are  identified  on  figure  1-2.  They  consist 
of  a  paved  access  road  (Rl)  from  existing  Utah  Highway  21  to  the  proposed 
plant  site;  a  gravel  haul  road  (R2)  connecting  the  plant  site  and  the 
proposed  mine;  and  a  gravel  access  road  (R3)  extending  from  the  proposed 
plant  complex  to  the  Union  Pacific  Railroad  near  Thermo  Siding. 

Minor  roads  would  include  the  road  to  the  microwave  site,  the  road 
connecting  the  plant  site  with  the  basalt  quarry,  and  the  water  system 
service  roads. 

Road  construction.  Road  Rl  would  cut  off  from  Utah  State 
Highway  21  at  the  Cactus  Mine  Road  junction  on  the  east  side  of  Wah  Wan 
Valley,  and  extend  approximately  9  miles  south-southwest  to  the  pro- 
posed processing  plant  site. 
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Road  Rl  would  be  the  first  road  developed  and  would  provide 
access  to  the  plant  site  during  construction.   Initially,  this  road 
would  be  graded  and  surfaced  with  gravel.  After  deliveries  of  heavy 
plant  facilities  and  equipment  have  been  completed  the  road  surface 
would  be  paved.  Preliminary  surveys  of  route  Rl  have  been  completed  by 
the  Utah  Department  of  Transportation.  The  Department  of  Transportation 
has  not  determined  a  design  standard  for  this  road  at  the  present  time, 
but  states  that  the  road  would  probably  have  a  pavement  width  of  28 
feet.  This  new  highway  would  probably  be  constructed  and  maintained  by 
Beaver  County.  Assuming  a  pavement  width  of  28  feet,  this  road  would 
occupy  approximately  90  acres. 

Road  R2  would  begin  at  the  proposed  plant  site  and  extend  6.6 
miles  southwest  to  the  proposed  mine  area.  This  road  would  be  located 
adjacent  to  the  proposed  ore  conveyor  system  along  most  of  its  length. 
The  Utah  Department  of  Transportation  has  also  completed  preliminary 
survey  work  for  R2,  which  would  be  the  main  access  road  to  the  mine 
area.  Road  R2  would  be  graded,  gravel -surfaced,  have  a  width  of  60  feet 
and,  where  possible,  would  be  built  within  the  right-of-way  of  the  ore 
conveyor.  The  road  and  ore  conveyor  system  would  occupy  approximately 
64  acres  of  national  resource  land. 

Road  R3  would  run  from  the  proposed  plant  site  southeast 
approximately  20  miles  to  the  Union  Pacific  Railroad  line  near  Thermo 
Siding.  The  road  would  cross  approximately  14  miles  of  national  resource 
land,  4  miles  of  state  land,  and  2  miles  of  private  land.  This  gravel- 
surfaced  road  would  be  constructed  within  the  right-of-way  of  the  proposed 
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railroad  spur.  The  primary  function  of  R3  would  be  to  provide  access  for 
the  construction  and  maintenance  of  the  railroad  spur,  as  well  as  to 
provide  a  second  access  road  into  the  processing  plant  complex  from  the 
southeast.   Road  R3  would  tie  into  an  existing  network  of  Beaver  and  Iron 
county  roads. 

The  applicant  states  that  the  minor  access  and  maintenance 
roads  would  be  designed  and  located  to  minimize  surface  disturbance. 
Alignment  of  this  road  network  would  be  based  on  the  final  design  and 
location  of  facilities  served.  These  minor  access  roads  would  be 
surfaced  with  compacted  gravel,  as  necessary,  or  left  in  a  primitive 
state. 

Parking  lots  would  be  established  at  the  plant  complex  and 
mine  area.  These  parking  areas  would  be  paved  or  gravel  surfaced. 

Road  construction  on  all  of  the  proposed  roads  would  be  keyed 
to  the  anticipated  use  of  each  road.  Roadbed  materials  would  be  obtained 
from  sand  and  gravel  pits  located  in  the  Wan  Wan  Valley.   (See  Sand  and 
gravel  sources,  this  chapter.) 

Alumet  proposes  that:  (1)  ditches,  culverts,  and  other  drainage 
control  devices  would  be  provided  where  necessary  and  storm  sewers  and 
cross  drains  would  be  of  concrete  or  steel;  (2)  cut  and  fill  banks  would 
be  stabilized  against  erosion  by  mechanical,  chemical,  and/or  vegetative 
means,  as  necessary;  (3)  road  rights-of-way  would  be  fenced,  as  necessary. 

Road  construction  and  maintenance  responsibility.  Final 
decision  has  not  been  made  as  to  who  would  finance  the  construction  of 
the  paved  access  road  (Rl).  According  to  the  applicant,  it  is  likely 
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that  this  highway  would  be  constructed  by  Beaver  County  with  funds 
supplied  by  both  the  county  and  state,  and  possibly,  from  the  Federal 
Government.  Beaver  County  would  then  assume  maintenance  responsibility. 

Traffic  over  road  Rl  would  be  generated  from  three  sources: 
(1)  commuter,  (2)  service  and  supply,  and  (3)  visitor.  The  applicant 
has  supplied  the  following  traffic  projections:  commuter  traffic  would 
range  between  215  and  750  vehicles  per  day  (depending  upon  how  many 
employees  commute  by  bus  rather  than  private  vehicles);  service  and 
supply  traffic  would  be  approximately  five  vehicles  per  day;  visitor 
traffic  would  be  insignificant  in  comparison  to  projected  commuter 
traffic. 

The  plant  to  mine  road  (R2)  and  the  road  adjacent  to  the 
railroad  (R3)  would  be  constructed  and  maintained  by  the  applicant. 
Traffic  volumes  for  these  roads  have  not  been  estimated  by  the  applicant. 
It  is  assumed  that  traffic  flow  would  be  controlled  by  Alumet  because  of 
safety  restrictions,  and  that  traffic  volumes  would  be  low  in  comparison 
with  the  paved  highway  (Rl). 

Minor  access  and  maintenance  roads  would  be  constructed  and 
maintained  by  the  applicant.  The  road  to  the  microwave  site  would  be 
constructed  and  maintained  under  the  terms  of  the  communication  site 
right-of-way.  The  road  to  the  basalt  quarry  would  be  constructed  and 
maintained  as  a  tramroad  right-of-way.  The  roads  to  the  water  wells  and 
the  water  line  access  roads  would  be  constructed  and  maintained  as  a 
part  of  the  rights-of-way  for  these  facilities. 
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Railroad.  The  proposed  railroad  spur  would  begin  at  the  Union 
Pacific  mainline  near  Thermo  Siding.  From  this  point,  the  spur  would  be 
routed  west  and  northwest,  across  a  low  divide  between  the  Escalante 
Valley  and  wan  Wan  Valley,  and  thence  to  the  plant  site.  The  spur  would 
form  a  loop  at  the  plant  site  which  would  eliminate  the  need  for  an 
extensive  switchyard  and  turntable  system  (fig.  1-2).  The  total  rail 
spur  including  the  turn  around  loop  would  require  approximately  21  miles 
of  new  construction  and  would  cross  14  miles  of  national  resource  land, 
4  miles  of  state  land,  and  3  miles  of  private  land. 

Railroad  construction.  The  railroad  spur  would  be  a  single 
track  system,  with  an  average  grade  of  0.7  percent  and  a  maximum  grade 
of  0.8  percent.  Construction  standards  would  comply  with  the  specifi- 
cations of  the  Union  Pacific  Railroad  and  would  conform  to  standard 
engineering  practice  and  to  all  applicable  safety  regulations. 

The  rail  spur  would  be  built  within  a  100-foot  tramroad 
right-of-way.  The  area  occupied  by  this  right-of-way  would  be  245 
acres. 

Basalt  for  the  rail  bed  would  be  acquired  from  a  quarry  to  be 
developed  approximately  1  mile  south  of  the  proposed  plant  site.  (See 
Basalt  quarry  section,  this  chapter.) 

The  applicant  states  that  cross-drain  culverts  would  be 
installed  where  necessary.  These  culverts  would  be  concrete  or  steel 
and  would  be  designed  to  handle  the  maximum  probable  drainage.  Cut  and 
fill  slopes  would  be  stabilized  against  erosion  by  mechanical,  chemical, 
and/or  vegetative  means,  as  necessary. 
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Railroad  operation  and  maintenance.  Alumet  states  that  they 
would  bear  the  financial  responsibility  for  building  the  railroad  spur. 
A  final  decision  as  to  who  would  operate  and  maintain  the  railroad  has 
not  been  made,  but  it  is  likely  that  the  Union  Pacific  Railroad  would  be 
the  operator  of  the  spur  line,  and  that  Union  Pacific  would  ultimately 
purchase  the  railroad  spur.  Coal,  phosphate  rock,  and  other  production 
materials  would  be  shipped  to  the  plant  site  by  rail.  Most  of  these 
materials  would  be  transported  by  unit  trains  made  up  of  70  to  100  cars 
each.  The  total  number  of  incoming  unit  trains  would  be  approximately 
530  per  year  (an  average  of  one  and  one-half  unit  trains  daily).  Nearly 
300  unit  trains  per  year  would  be  required  to  ship  alumina  and  fertilizer 
products  (an  average  of  one  unit  train  daily).  Combining  the  estimates 
for  incoming  and  outgoing  rail  shipments  would  result  in  an  average  of 
two  and  one-half  trains  per  day. 

Ore  conveyor  system.  Al unite  ore  would  be  transported  by  a  cross- 
country conveyor  system  extending  from  the  mine  area  across  approximately 
4.9  miles  of  natural  resource  land  and  1.7  miles  of  land  to  be  acquired 
by  the  applicant  to  the  processing  plant  complex  (see  Al unite  mine 
section,  this  chapter).  The  conveyor  would  be  built  within  a  100-foot 
wide  tramroad  right-of-way  which  would  also  include  the  mine  access  road 
(R2).  The  federal  right-of-way  would  occupy  approximately  60  acres. 
The  applicant  states  that  construction  of  the  conveyor  system  would  be 
initiated  during  the  latter  months  of  the  project  development. 
Sand  and  gravel  sources.  The  applicant  estimates  that  approximately 
500,000  cubic  yards  of  sand  and  gravel  would  be  required  for  roadbed 
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construction  and  surfacing.  An  additional  100,000  cubic  yards  would  be 
utilized  as  aggregate  in  concrete.  Operations  would  include  crushing, 
washing,  stockpiling,  loading,  and  hauling  by  trucks.  There  is  a  pos- 
sibility that  a  concrete  batch  plant  and/or  an  asphalt  batch  plant  would 
be  operated  in  one  of  the  pit  areas.  However,  definite  plans  have  not 
been  submitted  by  the  applicant. 

The  applicant  would  obtain  this  material  from  new  borrow  pits 
developed  in  Wan  Wah  Valley.  Figure  1-2  shows  the  location  of  three 
proposed  borrow  sites.  Sand  and  gravel  would  come  from  any  one  or  all 
of  the  three  sites  identified.  Approximately  50  surface  acres  of  land 
would  be  utilized. 

Basalt  quarry.  Construction  of  the  proposed  railroad  spur  would  require 
approximately  110,000  cubic  yards  of  basalt  for  the  railroad  base. 

The  material  would  be  obtained  from  a  new  quarry  located  about  1 
mile  south  of  the  proposed  plant  site  (fig.  1-2).  Operations  would 
include  blasting,  crushing,  stockpiling,  loading,  and  hauling  by  truck. 
Approximately  15  surface  acres  of  land  would  be  utilized. 
Communication  facilities.  Both  internal  and  external  communication 
systems  would  be  provided  in  support  of  the  proposed  mine  and  processing 
plant  complex. 

Internal  communications  using  cable  networks  would  be  limited  to 
the  processing  plant  complex  and  mine  service  area.   Internal  communica- 
tions to  all  other  outlying  facilities  would  employ  two-way  radio 
transceivers. 


1-76 


DEFINITION  OF  COMPONENTS 


External  communication  would  be  based  on  an  existing  microwave 
repeater  station  located  on  a  mountain  peak  south  of  Minersville.  This 
station  would  provide  relay  to  a  proposed  microwave  tower  which  would  be 
constructed  near  the  plant  site  (see  fig.  1-2).  Approximately  2  miles 
of  buried  cable  would  connect  this  proposed  tower  to  the  al unite  process- 
ing plant  complex.  The  total  area  occupied  by  the  communication  site, 
including  the  service  road  and  utility  lines,  would  be  approximately  7 
acres. 

Construction.  Construction  of  the  internal  communications  network 
would  be  the  responsibility  of  the  applicant,  and  would  coincide  with 
construction  of  the  processing  plant  complex.  Construction  of  the 
proposed  microwave  repeater  station  near  the  plant  site  would  be  under- 
taken by  Mountain  Bell  Telephone.  Access  to  the  proposed  microwave  site 
would  be  provided  by  an  unimproved  road,  running  along  the  cable  route. 

Operation.  Mountain  Bell  would  be  responsible  for  operation  and 
maintenance  of  the  external  communication  system.  The  applicant  would 
provide  for  the  operation  and  maintenance  of  the  internal  communication 
system. 

Summary  of  land  requirements  for  proposed  project.  Land  requirements 
for  all  the  components  included  in  the  Alumet  proposal  are  presented 
in  table  1-9. 
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Table  1-9.     Summary  of  land  requirements  for  proposed  Al unite  project 

Project  component  Occupied  area 

Al unite  mining  area 

Mine  (including  haul  roads)  240  acres 

Crusher,  conveyor  and  mine  access  road  64  acres 

Office  and  support  buildings  8  acres 

Spoil  pile  175  acres 

Processing  plant  complex 

Plant  area  (fenced)  150  acres 
Tailings  ponds  (includes  temporary  construction 

camp)  1 ,250  acres 

Water  reclaim  ponds  (two)  60  acres 

Sewage  lagoon  4  acres 

Solid  waste  disposal  40  acres 

Water  system  (including  utilities  and  access  road) 

(right-of-way  width=100  feet)  220  acres 

Transportation  system 

Railroad  and  adjacent  gravel  road  (right-of-way 

width=100  feet)  245  acres 

Paved  highway  (pavement  width=28  feet)  90  acres 

Construction  materials 

Sand  and  gravel  quarries  50  acres 

Basalt  quarry  15  acres 

Communication  facilities  (including  access  road)  7  acres 


Fuel  requirements 

Coal .  Coal  would  provide  most  of  the  energy  consumed  by  the  proposed 
al unite  complex.  The  75-megawatt  power  plant  and  the  al unite  roasters 
would  be  coal  fired.  Alumet  estimates  that  coal  requirements  for  the 
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complex  would  be  between  800,000  and  1.1  million  tons  per  year,  depending 
on  the  Btu  content  of  the  coal  used. 

Coal  would  be  supplied  from  company-owned  mines  or  purchased 
commercially.  After  considerable  discussion  with  the  applicant,  it  is 
evident  that  a  definite  coal  source  for  the  proposed  project  cannot  be 
identified.  The  project  has  a  construction  schedule  of  42  months  and 
because  of  changing  economic  factors  and  uncertainties  of  development 
capital,  the  applicant  is  not  willing  to  commit  to  a  specific  coal 
source.   For  this  reason,  the  Director  of  the  Bureau  of  Land  Management 
made  the  decision  to  proceed  with  preparation  of  this  environmental 
statement  without  a  specific  coal  source.   In  his  decision,  the  Director 
pointed  out  that  the  environmental  impacts  associated  with  mining  of  up 
to  1 . 1  million  tons  of  coal  per  year  would  be  significant  and  would 
require  specific  environmental  analysis  if  the  coal  were  to  come  under 
federal  jurisdiction.  At  this  point  in  the  process,  purchase  on  the 
open  market  is  the  most  likely  source  of  coal.  This  coal  could  come 
from  new  federal  leases  or  from  expanded  operations  on  existing  federal 
leases.   If  this  were  to  occur,  the  impacts  associated  with  the  mining 
operations  would  certainly  be  subject  to  federal  environmental  analysis. 
It  is  possible  that  such  a  coal  source  may  already  be  under  consideration 
in  one  of  the  Regional  Coal  Environmental  Statements.   If  the  coal  were 
to  come  from  a  new  or  existing  source  on  state  or  private  leases,  the 
Federal  Government  would  have  no  jurisdiction  and  the  environmental 
analysis  requirements  of  the  state  where  the  coal  was  located  would 
be  applicable. 


1-79 


DESCRIPTION  OF  PROPOSAL 


In  order  to  provide  data  on  probable  emissions  resulting  from 
burning  coal  in  the  power  plant  and  roasters,  the  applicant  utilized  a 
composite  analysis  of  "worst  case  coal"  from  the  various  possible  supply 
sources.  The  characteristics  of  this  "worst  case  coal"  are  assumed  to 
be  11,500  Btu  per  pound,  1.5  percent  sulfur,  and  13  percent  ash.  No 
trace  mineral  analysis  is  available. 

Gasoline  and  diesel  fuel.  Gasoline  and  diesel  oil  would  be  used 
throughout  the  operational  phase  of  the  plant  complex  by  vehicles 
transporting  personnel  and  for  trucks  and  other  mobile  equipment  used  in 
mining  and  maintenance.  Diesel  oil  consumption  would  be  approximately 
620,000  gallons  per  year;  no  estimate  is  available  for  gasoline  consump- 
tion. 

The  20-megawatt  diesel  power  plant  which  would  be  used  to  provide 
power  during  the  construction  phase  of  the  plant  complex  would  require 
38,400  gallons  of  diesel  fuel  per  day. 

Fuel  oil.  Fuel  oil  would  be  used  to  calcine  the  alumina  and 
aluminum  fluoride.  The  applicant  estimates  that  the  total  fuel  oil 
consumption  would  be  approximately  25  million  gallons  per  year. 
Labor  force 

Construction  phase.  The  construction  phase  would  require  a  full 
range  of  professional,  skilled,  semiskilled,  and  unskilled  employees. 
Table  1-10  provides  an  estimated  labor  force  breakdown,  and  table  1-11 
shows  the  stages  of  implementation  of  this  labor  force  during  the  con- 
struction and  startup  phases. 
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Table  1-10.    Manning  summary  for  construction  phase  -  Al unite  project 

Category  Number       Percentage  of  total3"- 

Pipefitters  360  30 

Laborers  120  10 

Operating  engineers  108  9 

Carpenters  108  9 

Boilermakers  180  15 

Ironworkers  108  9 

Millwrights  108  9 

Electricians  108             9 

Total  l,200b  100 

a   The  percentage  of  each  category  of  worker  would  vary  with  the  stage 
of  construction  and  is,  therefore,  shown  only  to  provide  an  approximation 
of  the  average  need. 

Total  number  of  construction  workers  would  vary  throughout  the 
construction  period,  but  would  average  about  1,200  employees. 


Table  1-11 .    Implementation  schedule  for  mine/plant  construction 
and  startup  labor  force  -  Al unite  project 


Mine/plant  construction  phase  Average  manpower 
(see  fig.  1-3)        requirements 

15-month  level  150 

18-month  level  450 

21-month  level  900 

24-month  level  1 ,250 

30-month  level  1 ,800 

33-month  level  1,800 

36-month  level  1 ,700 

39-month  level  1  ,200 

After  42-month  level  0 


Note:  Months  1-14  would  require  few  onsite  workers,  since  most  work 
during  that  period  would  be  devoted  to  engineering. 
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Many  of  the  construction  personnel  would  be  journeyman  trade 
workers  with  special  skills.  These  employees  would  be  imported  from 
other  areas  on  a  temporary  basis  until  the  phase  of  construction  requiring 
their  expertise  was  completed. 

The  size  of  the  work  force  required  for  construction,  and  the  need 
to  import  a  substantial  portion  of  this  force  from  nonlocal  areas,  would 
require  the  establishment  of  special  housing  facilities.  The  applicant 
would  provide  a  "singles-only"  construction  camp  in  the  vicinity  of  the 
proposed  plant  site.  This  temporary  camp  would  be  located  in  an  area 
proposed  for  the  silica  tailings  pond.  Construction  of  the  camp  would 
occur  during  the  early  stages  of  construction,  probably  upon  completion 
of  access  road  Rl . 

Utilities  would  be  required  to  support  the  camp.  Electrical  power 
would  be  provided  by  diesel  generators.  A  potable  water  supply  would  be 
provided  initially  by  tank  trucks.  Later,  as  water  demands  increased, 
water  would  be  piped  in  from  the  nearest  existing  exploratory  well  or  a 
small  water  well  would  be  developed  in  one  of  the  nearby  drainages. 
Culinary  water  would  be  treated  as  necessary  to  meet  State  Division  of 
Health  standards.  Sanitation  for  the  construction  camp  would  be  provided 
initially  by  chemical  toilets,  and  later  by  a  septic  tank  and  leach 
system  which  would  be  abandoned  following  completion  of  the  permanent 
sewage  treatment  system. 

Some  construction  activities  occurring  in  outlying  areas,  e.g., 
water  well  drilling,  may  require  temporary  housing  facilities  adjacent 
to  the  construction  site.   In  such  instances  a  small  house  trailer  would 
be  established  near  the  work  site. 
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Those  construction  personnel  who  desire  to  live  with  their  families 
would  be  housed  in  existing  nearby  communities.  The  applicant  states 
that  the  temporary,  singles-only  camp  would  house  a  maximum  of  900 
employees.  The  remainder  of  the  construction  workers,  a  projected 
quarterly  maximum  of  900  (of  the  1,800  total),  would  be  housed  in  local 
communities. 

Operation  phase.  Manning  of  the  mine/plant  complex  would  begin 
during  the  construction  phase  and  continue  throughout  the  operational 
phase.  An  estimated  1,000  employees  of  all  job  categories  (professional, 
skilled,  semiskilled,  and  unskilled)  would  be  required  for  full  operation 
Table  1-12  shows  the  applicant's  estimated  operational  manning  require- 
ments, and  table  1-13  indicates  the  stages  of  implementation  of  this 
operational  labor  force. 

It  is  anticipated  by  Alumet  that  all  operational  employee  housing 
would  be  provided  in  existing  nearby  communities. 
Monitoring  program 

The  applicant  proposes  a  monitoring  program  designed  to  detect 
environmental  contaminants  produced  during  construction  and  operation  of 
the  mine  and  processing  plant  complex.  This  program  would  provide 
surveillance  of  ground  water  quality  and  atmospheric  emissions  and  would 
be  subject  to  verification  and  use  by  state  and  federal  agencies  respon- 
sible for  enforcement  of  air  and  water  quality  regulations. 

Ground  water  monitoring.  Ground  water  monitoring  would  be  accom- 
plished by  collecting  and  analyzing  water  samples  from  monitoring  wells 
located  adjacent  to  the  processing  plant  complex.   In  addition,  routine 
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Table  1-12.    Manning  summary  for  operational  phase  -  Al unite  project 

Area Number  of  employees 

General  management  76 

Mining  83 

Crushing  and  grinding  99 

Roasting  40 

Leaching  and  separation  63 

Potassium  sulfate  plant  40 

Sulfuric  acid  plant  22 

Phosphate  fertilizer  plant  121 

Alumina  plant  259 

Power  plant  41 

Unskilled  and  semiskilled  laborers  150 

Total  994 


Table  1-13.    Implementation  schedule  for  operational  labor  force 

Al  unite  project 


Checkout,  startup,  and  Average  manpower 

operation  phase requirements 

30-month  level  80 

33-month  level  150 

36-month  level  230 

39-month  level  560 

42-month  level  800 

45-month  level  and  beyond  1,000 
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analysis  of  water  produced  from  the  Wan  Wan  Valley  and  mine  area  well 
fields  would  be  conducted. 

One  monitoring  well  would  be  established  down  gradient  from  each  of 
the  two  tailings  ponds.  Analysis  would  consist  of  a  semiquantitative  69 
element  emission  spectrographic  scan  and  quantitative  determinations  of 
sulfur,  fluoride,  potassium,  phosphate,  and  aluminum.  Samples  would  be 
subjected  periodically  to  total  bacteria  plate  count  and  col i form  bacteria 
tests.  Radioactivity  would  also  be  determined  from  samples  taken  from 
these  two  wells. 

Another  monitoring  well  would  be  established  down  gradient  from  the 
sewage  lagoon  and  sanitary  landfill.  Analysis  of  sample  filtrates  would 
consist  of  a  semiquantitative  69  element  emission  spectrographic  scan 
and  quantitative  determinations  of  phosphorus,  nitrate  and  nitrite. 
Each  sample  would  also  be  subjected  to  total  bacteria  plate  counts  and 
coliform  bacteria  tests. 

Samples  from  these  monitoring  wells  would  be  taken  monthly  for  1 
year  prior  to  operation  of  the  components  being  monitored  so  that 
baseline  conditions  of  water  quality  would  be  established.  Upon  com- 
mencement of  operations,  samples  would  be  taken  on  a  monthly  basis  for 
the  first  year.  Prior  to  construction,  the  design,  implementation,  and 
operation  of  the  tailings  ponds  and  the  ground  water  monitoring  program 
would  be  subject  to  approval  by  U.S.  Geological  Survey  and  the  State  of 
Utah. 

The  Wah  Wah  Valley  and  mine  area  well  fields  would  be  sampled  at 
biweekly  intervals  from  the  onset  of  operation.  Each  biweekly  sample 
would  be  subject  to  total  bacteria  plate  counts  and  coliform  bacteria 
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tests.  During  the  first  year  of  operation,  one  sample  per  month  would 
be  subject  to  chemical  analysis;  thereafter,  chemical  analysis  would  be 
conducted  on  an  annual  basis.  Chemical  analysis  would  be  conducted  on 
sample  filtrates,  and  would  consist  of  a  semiquantitative  69  element 
emission  spectrographs  scan,  and  quantitative  determinations  of  sulfur, 
fluoride,  potassium,  phosphate,  aluminum,  phosphorous,  nitrate,  and 
nitrite. 

Atmospheric  monitoring.  The  applicant  proposes  five  approaches  to 
monitoring  atmospheric  emissions  from  the  processing  complex: 

1.  Point  source  monitoring.  Point  sources  would  be  monitored  as 
required  by  the  Utah  State  Division  of  Health.  The  gypsum  tailings  pond 
would  be  monitored  to  establish  radiation  levels.  The  applicant  antici- 
pates that  this  program  would  include  the  surveillance  of  opacity, 
particulates,  sulfur  dioxide,  and  nitrogen  oxides  in  exhaust  gases.  The 
monitoring  of  gaseous  and  particulate  fluorides  would  be  required  under 
the  New  Source  Performance  Standards. 

2.  Ambient  air  quality  monitoring.  Ambient  air  quality  monitoring 
would  be  accomplished  using  two  stations.  One  station  would  be  established 
at  a  point  upwind  from  the  processing  plant  complex  and  would  serve  as  a 
control  data  source.  The  second  station  would  be  established  downwind 
from  the  processing  plant  complex.  Actual  locations  of  these  stations 
would  depend  on  prevailing  wind  direction,  to  be  determined  by  studies 
currently  underway.  Parameters  which  would  be  monitored  are:  particulates, 
sulfur  dioxide,  gaseous  fluorides,  and  nitrogen  oxides. 

3.  So i 1 s .  Soils  would  be  sampled  and  analyzed  to  monitor  the 
incorporation  of  potential  atmospheric  pollutants  into  the  surface  soil 
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horizon.  Sampling  sites  would  be  established  in  the  four  dominant  plant 
communities:  pinyon-juniper,  mixed  shrub-grass,  shadscale,  and  revegetated. 
One  sampling  site  would  be  defined  in  each  plant  community  upwind  from 
the  processing  plant  complex  to  provide  control  data.  Three  sets  of 
sampling  sites  (each  set  would  consist  of  four  sites),  one  in  each  of 
four  plant  communities  would  be  defined  downwind  from  the  processing 
plant  complex.  Actual  directions  relative  to  wind  flow  would  be  determined 
by  prevailing  wind  direction  studies  currently  underway.  One  set  of 
sampling  sites  would  be  located  approximately  1  mile  downwind  from  the 
processing  plant  complex;  the  second  set  would  be  located  approximately 
5  miles  downwind.  The  third  set  would  be  located  in  the  area  of  maximum 
frequency  of  high  ambient  air  pollutant  concentrations.  This  area  would 
be  determined  by  computer  simulation  studies  currently  being  completed 
by  Alumet. 

Samples  from  these  sites  would  be  subject  to  chemical  analyses 
as  follows:  semiquantitative  69  element  emission  spectrographs  scan 
and  quantitative  determinations  of  sulfur,  fluoride,  aluminum,  potassium, 
and  phosphorus.   In  addition,  each  grid  cell  to  be  sampled  would  be 
scanned  in  place  with  a  scintillation  counter  to  monitor  any  changes  in 
radioactivity. 

4.  Vegetation.  Vegetation  in  each  of  the  four  major  plant  commun- 
ities would  be  sampled  and  analyzed  to  monitor  the  deposition  of  potential 
atmospheric  pollutants  onto  the  surface,  and  incorporation  into  the 
tissues,  of  vegetation.  Sampling  sites  would  be  superimposed  upon  those 
designated  for  soil  monitoring.  Samples  would  be  taken  from  each  sampling 
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site  at  the  time  soil  samples  are  taken.  Vegetation  samples  would  be 
taken  from  the  vegetation  unit  nearest  each  selected  soil  sample  grid 
cell.  Vegetation  samples  would  consist  of  foliage  from  nongrass  species, 
and  total  aboveground  biomass  for  grasses. 

Vegetation  samples  would  be  washed  in  an  isotonic  solution. 
The  wash  solution  would  then  be  analyzed  to  determine  the  presence  of 
potential  air  pollutants  on  vegetation  surfaces.  The  washed  vegetation 
material  would  then  be  ashed  and  analyzed  to  determine  the  presence  of 
potential  air  pollutants  which  may  have  been  translocated  to  plant 
tissues  from  the  soil.  Chemical  analyses  would  consist  of  a  semiquan- 
titative 69  element  emission  spectrographic  scan,  and  quantitative 
determinations  of  sulfur,  fluoride,  aluminum,  potassium,  and  phosphorus. 
Each  vegetation  unit  to  be  sampled  would  also  be  scanned  in  place  with  a 
scintillation  counter  to  monitor  any  changes  in  radioactivity. 

In  addition  to  the  vegetation  monitoring  program  presented 
above,  vegetation  along  access  road  Rl  would  be  sampled.  These  vegetation 
samples,  taken  at  the  same  time  as  the  soil  samples,  would  be  treated  as 
discussed  above,  with  the  wash  solution  being  analyzed  for  lead.  The 
washed  vegetation  would  be  ashed  and  similarly  analyzed  to  detect  trans- 
located lead. 

5.  Mammal  blood.  As  a  final  check  on  the  potential  incorporation 
of  air  pollutants  into  the  food  web,  mammals  of  certain  species  would  be 
collected  and  samples  of  their  blood  subjected  to  analysis. 

Live  traps  would  be  established  in  the  areas  of  the  upwind  and 
downwind  soil/vegetation  sampling  sites.   It  is  anticipated  that  rodents 
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and/or  rabbits  would  serve  as  sample  organisms  so  that  potential  incor- 
poration of  air  pollutants  into  the  food  web  can  be  determined  at  the 
primary  consumer  level.  This  sampling  program  would  be  conducted  at 
monthly  intervals  for  a  period  of  1  year  prior  to  operation  in  order  to 
establish  baseline  conditions.  Thereafter,  samples  would  be  taken 
annually,  with  the  time  of  sampling  being  determined  by  the  normal 
cycles  detected  by  the  baseline  sampling  program. 

Blood  samples  taken  from  captured  mammals  would  be  treated 
with  an  anticoagulant.  The  anticoagulated  blood  would  be  subjected  to  a 
semiquantitative  69  element  emission  spectrographs  scan  and  a  quantitative 
determination  of  fluoride. 
Data  summary  and  analysis  guidelines 

The  information  presented  in  table  1-14  is  a  summary  of  the  data 
provided  by  the  applicant  and  the  analysis  guidelines  used  in  describing 
the  proposed  al unite  project. 
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Table  1-14.    Data  summary  and  analysis  guideline 

Al unite  mine 

1.  Total  lease  area  13,828  acres 

2.  Initial  mining  area  (area  C)  240  acres 

3.  Ore  mining  rate  Approximately 

4  million  tons 
per  year 

4.  Cross-country  ore  conveyor  system 

Length  6.6  miles 

Area  (100-foot  right-of-way)  80  acres 

Disturbed  area  (disturbed 

width=80  feet)  64  acres 

5.   Mine  offices  and  shops  8  acres 

6.  Waste  dumps  (project  life  -  25  years) 

Volume  (including  mine  pit  backfill)        82  million  tons 
Area  covered  (excluding  mine  pit  backfill)   175  acres 

7.  Ore  reserves  at  proposed  production  rate 

Area  C  only  43  years 

Areas  A,  B,  C,  D,  and  White  Mountain  100  years 

Processing  plant  complex  (fenced  area)  150  acres 

1.   Material  requirements 

Alunite  ore  Approximately 

4  million  tons 
per  year 

Phosphate  rock  Up  to  1.525 

million  tons 
per  year 

(continued) 
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Coal  Up  to  1.15 

million  tons 
per  year 

Fuel  oil  25  mill  ion 

gallons  per  year 

Potassium  hydroxide  Up  to  100,000 

tons  per  year 

Sodium  hydroxide  Up  to  50,000 

tons  per  year 

Sulfur  150,000  tons 

per  year 

Ammonia  Up  to  160,000 

tons  per  year    . 

Lime  120,000  tons 

per  year 


2.  Materials  produced 

Alumina  500,000  tons 

per  year 

Potassium  sulfate  fertilizer  Up  to  370,000 

tons  per  year 

Phosphate  fertilizers 

Granular  triple  superphosphates        Up  to  1.1  million 

tons  per  year 

Ammonium  phosphates  Up  to  605,000 

tons  per  year 

Aluminum  fluoride  Up  to  20,000 

tons  per  year 

3.  Power  generation  plant  Three  25-megawatt 

units 

4.  Fuel  requirements  in  addition  to  coal  and  fuel  oil 

Diesel  fuel  for  equipment  620,000  gallons 

per  year 

(continued) 
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Table  1-14  (continued) 

Gasoline  for  equipment  Not  estimated 

Diesel  fuel  for  20-megawatt  powerplant  used  38,400  gallons 
during  construction  phase  per  day 

5.   Projected  air  emissions  from  processing  plant 

Particulates  12,850  pounds 

per  day 

Sulfur  dioxide  37,900  pounds 

per  day 

Ammonia  400  pounds 

per  day 

Nitrogen  oxides  42,800  pounds 

per  day 

Fluoride  452  pounds 

per  day 

Waste  disposal 

1.  Silica  sand  tailing  pond 

Area  covered  675  acres 

Volume 

Slurry  line  from  processing  plant  3.7  miles 

Water  reclaim  pond  30  acres 

Decant  water  line  to  reclaim  pond  0.6  miles 

Reclaim  water  line  to  processing  plant  1.7  miles 

2.  Gypsum  tailing  pond 

Area  covered  575  acres 

Tonnage  1 .6  million 

tons  per  year 

Slurry  line  from  processing  plant  5.1  miles 

Water  reclaim  pond  30  acres 


(continued) 
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Table  1-14  (continued) 

Decant  water  line  to  reclaim  pond 
Reclaim  water  line  to  processing  plant 

3.  Sewage  treatment 

Mine 

Construction  camps  (temporary) 

Plant  complex 

Area  covered 

4.  Sanitary  land  fill 

Volume 

Disturbed  area 

Labor  force 

1.   Construction  period 

Average  number  of  construction  workers 

Quarterly  maximum  number  of  construction 
workers 


0.4  mile 
0.3  mile 


Septic  tank  and 
leach  lines 

Chemical  toilets, 
septic  tank,  and 
leach  lines 

Lagoon  treat- 
ment system 

4  acres 


3  tons  per  day 
40  acres 

42  months 

1 ,200  employees 

1 ,800  employees 
1 ,000  employees 


2.  Operation  of  processing  plant  and  alunite  mine 

3.  Accommodation  of  labor  force 

Construction  force 

Singles-only  camp  at  construction  site  900  employees 
Expansion  of  existing  communities 


Operational  force 


Balance  of  con- 
struction force 

Expansion  of  exist- 
ing communities 

(continued) 


1-93 


Table  1-14  (continued) 
Water  system 

1 .  Al unite  mine 

Source 

Consumption 

Area  (included  in  mine  acreage  estimates) 

2.  Processing  complex 

Source 

Consumption 

Area  (100-foot  right-of-way  for  pipeline, 
utilities  and  service  roads) 

Disturbed  area  (30-foot  width) 

Transportation  system 

1.  Road  Rl  (plant  site  to  Highway  21) 

Length 

Disturbed  area  (right-of-way  not  required; 
disturbed  width=80  feet) 

2.  Road  R2  (plant  site  to  mine  area) 

Length 
Area 

3.  Road  R3  (plant  site  to  Union  Pacific  Railroad) 

Length 
Area 


Two  water  wells 
near  mine 

32  acre-feet 
per  year 


10  to  20  wells 
in  Wan  Wah  Valley 

Approximately 
7,590  acre-feet 
per  year 

220  acres 


66  acres 


9  miles 
90  acres 


6.6  miles 

Within  conveyor 
right-of-way 


20  miles 

Within  railroad 
spur  right-of-way 

(continued) 
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Table  1-14  (concluded) 

4.   Railroad  spur 

Length  (including  turn  around  loop)        21  miles 

Area  (100-foot  right-of-way)  245  acres 

Disturbed  area  (disturbed 

width=80  feet)  190  acres 

Construction  materials 

1 .  Sand  and  gravel 

Volume  600,000  cubic 

yards 

Disturbed  area  50  acres 

2.  Basalt 

Volume  110,000  cubic 

yards 

Disturbed  area  15  acres 

Communication  facilities 

Microwave  repeater 

Buried  cable  2  miles 

Disturbed  area  (including  service  road)         7  acres 

Operation  schedule 

1.  Alunite  mine  305  days  per 

year 

2.  Processing  plant  Continuous 

operation 
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INTERRELATIONSHIPS  WITH  OTHER  PROJECTS  AND  PROPOSALS 

Geothermal  development.  There  are  several  potential  geothermal  resource 
areas  near  Milford  and  in  the  Escalante  Desert  (see  fig.  1-13).  If 
developed,  these  geothermal  resources  would  interrelate  with  the  alunite 
project  because  socioeconomic  impacts  from  geothermal  development  would 
be  cumulative  with  those  of  the  proposed  alunite  complex. 

Roosevelt  Hot  Springs  area.  Geothermal  test  wells  located  approxi- 
mately 15  miles  northeast  of  Milford  indicate  that  the  geothermal  resource 
may  be  adequate  for  development  to  produce  electrical  power.  This  area 
is  known  as  Roosevelt  Hot  Springs.  Geothermal  leases  for  this  area  have 
been  issued  by  BLM  to  Phillips  Petroleum  Company  and  others.  Comprehensive 
test  drilling  of  the  Roosevelt  area  is  planned  for  the  next  2  years.  If 
the  geothermal  resource  proves  to  be  adequate,  an  electrical  generating 
plant  could  be  constructed.   It  is  anticipated  that  plant  construction 
could  begin  in  1980  or  1981,  continuing  for  about  2  years. 

Based  on  the  assumption  that  the  geothermal  generating  plant  would 
have  a  capacity  of  250  megawatts,  it  is  projected  that  manpower  require- 
ments would  be: 

Project  level  Number  of  employees    Length  of  employment 

Exploration  25  2  years 

Construction  90  1  to  2  years 

Operation  and  maintenance        54  continuous 

Other  geothermal  resource  areas.  There  are  at  least  three  other 
potential  areas  for  geothermal  development  in  the  vicinity  of  the 
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alunite  plant  complex  (see  fig.  1-13).  The  geothermal  potential  of 
these  areas  is  not  known  and  only  limited  testing  and  exploration  is 
taking  place  at  the  present  time. 

Phosphate  mine.  Alumet  is  proposing  the  development  of  a  new  phosphate 
mine  and  processing  facility  in  southeastern  Idaho.  This  proposal  and 
other  phosphate  developments  are  being  evaluated  in  an  ES  being  prepared 
by  U.S.  Geological  Survey,  Bureau  of  Land  Management,  and  the  U.S. 
Forest  Service  (U.S.  Department  of  the  Interior  DES-76-15). 
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CHAPTER  2 
DESCRIPTION  OF  THE  ENVIRONMENT 
ALUNITE  PROJECT  AREA 

INTRODUCTION 

This  chapter  describes,  in  summary  form,  environmental  components 
likely  to  be  impacted  by  the  proposed  action.  Discussions  on  environ- 
mental components  relate  to  (1)  the  broader  regional  setting  and  aspects 
of  ecological,  social  and  economic  interrelationships  likely  to  be 
impacted,  and  (2)  specific  areas  which  would  likely  be  impacted.  The 
regional  setting  (geographic  area  of  concern)  varies  with  each  environ- 
mental component.  The  project  site  is  the  specific  area  that  would  be 
directly  impacted  by  construction  of  the  project.  Descriptions  presented 
are  designed  to  be  commensurate  with  the  expected  magnitude,  intensity, 
duration  and  incidence  of  impacts.  A  probable  level  of  economic 
development,  land  use  and  related  social/cultural  factors  of  the  impact 
areas  and  surrounding  region  without  the  proposal  is  also  presented. 

Members  of  an  interdisciplinary  team  have  prepared  technical 
reports  which  contain  detailed  information  on  the  environment.  These 
reports  are  on  file  in  the  Cedar  City  District  Office,  BLM,  Cedar  City, 
Utah. 
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CLIMATE 

Regional  setting  and  project  site.  The  geographic  area  described  in 
figure  2-1  is  the  area  of  concern  for  the  proposed  project.  This  area 
of  concern  is  based  upon  air  movement  patterns,  topographic  setting  and 
estimates  of  lateral  movement  of  air  pollutants  that  would  be  generated 
at  the  project  site. 

The  climate  of  southwestern  Utah  is  semiarid  continental.  The 
principal  source  of  moisture  comes  from  the  Pacific  Ocean;  however, 
storm  systems  moving  in  from  the  Pacific  lose  substantial  amounts  of 
moisture  when  crossing  the  Sierra  Nevada  Mountains  so  that  precipitation 
over  the  region  is  greatly  reduced.  Climate  is  characterized,  therefore, 
by  low  humidity  and  clear  skies. 

Because  of  the  dominant  north/south  orientation  of  the  mountains 
and  valleys,  the  prevailing  winds  are  channeled  primarily  from  a  southerly 
to  southwesterly  direction.  Temperature  and  precipitation  depend  greatly 
on  elevation. 

Sources  of  data.  Detailed  cl imatological  data  based  on  25  years  of 
observations  are  available  from  the  National  Weather  Service  station 
located  at  the  Mil  ford  airport.  Meteorological  data  are  also  available 
from  two  stations  located  at  the  proposed  project  site  set  up  by  Greiner 
Environmental  Sciences,  which  provide  data  for  a  6-month  period  from 
April  through  September  1975.  One  station,  referred  to  as  the  Lower 
Station,  is  located  in  the  valley  near  the  site  of  the  proposed  processing 
plant  at  an  elevation  of  5,750  feet  above  mean  sea  level.  The  Upper 
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Station  is  located  on  a  ridge  top  near  the  proposed  al unite  mine  at  an 
elevation  of  7,570  feet  above  mean  sea  level.  Both  stations  monitored 
wind  direction  and  speed,  air  temperature,  dew  point  temperature,  ground 
temperature,  and  precipitation.  Temperature  and  precipitation  data  are 
available  from  the  Wan  Wah  Ranch,  located  approximately  10  miles  north 
of  the  proposed  processing  plant  site.   Precipitation  data  are  also 
available  for  Pine  Valley,  located  just  west  of  the  Wah  Wah  Range. 
These  data  collected  by  the  Desert  Range  Experimental  Station  indicate 
the  distribution  of  precipitation  with  respect  to  elevation.  The  locations 
of  Milford  airport,  the  Upper  and  Lower  stations,  Wah  Wah  Ranch,  and 
Pine  Valley  are  illustrated  in  figure  2-2. 

Temperature.  Average  mean  temperatures  at  Milford  based  on  30 
years  of  observations  range  from  25.7°  F  in  January  to  74.3°  F  in  July. 
Extremes  range  from  a  record  low  of  -34°  F  to  a  record  high  of  105°  F. 
Maximum  temperatures  in  summer  frequently  exceed  90°  F.  Cold  spells  in 
winter  with  temperatures  below  0°  F  occur  from  time  to  time  but  seldom 
last  for  more  than  a  few  days.  Average  mean  temperatures  at  Wah  Wah 
Ranch  based  on  17  years  of  data  range  from  28.7°  F  in  January  to  76.2°  F 
in  July.  Since  the  proposed  processing  plant  complex  would  be  located 
at  a  somewhat  higher  elevation,  temperatures  should  be  slightly  lower 
than  those  at  either  Wah  Wah  Ranch  or  Milford.  The  proposed  al unite 
mining  area,  which  ranges  in  elevation  from  6,400  feet  to  nearly  8,000 
feet,  would  have  generally  lower  temperatures  than  those  at  the  proposed 
processing  plant  complex. 
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Humidity.  Relative  humidity  in  the  area  is  generally  low.  At 
Milford,  the  mean  relative  humidity  recorded  at  5:00  p.m.  local  time 
ranges  from  17  percent  in  July  to  60  percent  in  January. 

Precipitation.  Average  annual  precipitation  at  Milford  is  8.40 
inches;  monthly  averages  are  listed  in  table  2-1.  Precipitation  is 
fairly  evenly  distributed  throughout  the  year.  Maximum  precipitation 
occurs  in  March,  while  July  is  normally  the  driest  month.  Average 
annual  snowfall  is  44.3  inches.  Average  monthly  precipitation  data  are 
available  for  Wah  Wah  Ranch  based  on  17  years  of  observations  (table  2-1). 
The  monthly  distribution  shows  a  different  pattern  from  that  recorded  at 
Milford.  Mean  annual  precipitation  is  6.69  inches,  with  maximum  average 
monthly  precipitation  occurring  in  August  and  the  minimum  in  September. 
Annual  precipitation  is  characterized  by  great  variability,  ranging  from 
a  minimum  of  3.55  inches  to  a  maximum  of  10.11  inches. 

Winter  precipitation  usually  occurs  in  the  form  of  snow.  Snow 
cover  in  the  valleys  usually  does  not  last  for  more  than  several  days  in 
succession.   In  the  mountains,  snowfall  is  occasionally  heavy  and  snow 
cover  generally  remains  throughout  the  winter  season.   Summer  precipitation 
is  mainly  in  the  form  of  local  showers  and  high  intensity,  short-duration 
storms. 

Evaporation.  Potential  evaporation,  as  measured  from  an  exposed 
pan  of  water  at  the  Milford  weather  station  over  a  30-year  period, 
averages  68.7  inches  for  the  period  May  through  October. 
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Table  2-1 .     Average  monthly  precipitation 


Mil  ford        Wan  Wah  Ranch 
(in  inches) 


January  0.61  0.26 

February  0.70  0.40 

March  1.04  0.52 

April  0.90  0.65 

May  0.61  0.58 

June  0.56  0.48 

July  0.51  0.60 

August  0.68  1.08 

September  0.61  0.61 

October  0.78  0.67 

November  0.67  0.50 

December  0.73  0.34 

Annual  8.40  6.69 


Sunshine  and  cloudiness.  Percentage  of  possible  sunshine  at 
Mil  ford  varies  from  a  minimum  of  48  percent  in  November  to  a  maximum  o1 
85  percent  in  September.  The  average  annual  value  is  67  percent. 

Annually,  there  is  an  average  number  of  151  clear  days  (mainly 
summer),  102  partly  cloudy  and  112  cloudy  days  (mainly  winter). 

Fog.   Fog  or  periods  of  low  visibility  are  infrequent  in  the 
Mil  ford  area.  On  the  average  there  are  about  7  days  annually  with 
occurrence  of  heavy  fog  (visibility  less  than  one-quarter  of  a  mile). 
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Winds.  The  weather  station  at  Mil  ford  is  the  only  wind  data 
source  in  the  vicinity  of  the  project  site  with  records  of  sufficient 
duration  for  the  determination  of  representative,  average  conditions. 
In  addition,  Greiner  Environmental  Sciences  conducted  a  detailed  analysis 
of  wind  data  collected  at  Milford  for  the  period  July  1948  through  June 
1950,  during  which  observations  were  recorded  every  3  hours.  After 
1950,  observations  were  taken  only  during  daylight  hours.  The  frequency 
distribution  of  wind  direction  for  the  entire  period,  illustrated  in 
figure  2-3,  shows  that  wind  direction  is  predominantly  between  south  and 
southwest;  a  secondary  maximum  in  frequency  occurs  from  the  north.  This 
frequency  distribution  shows  little  seasonal  variation.  Mean  wind 
speeds  by  month  and  wind  direction  are  given  in  table  2-2  indicating 
that  mean  wind  speeds  vary  little  with  time  of  year,  and  range  from  a 
maximum  of  12.0  miles  per  hour  in  January  to  a  minimum  of  8.3  miles  per 
hour  in  November.  The  table  also  shows  that  wind  directions  from  south 
to  southwest  are  associated  with  higher  than  average  wind  speeds.  On 
the  other  hand,  winds  from  an  easterly  or  westerly  direction  are  much 
weaker  than  average,  indicating  the  strong  channeling  action  caused  by 
the  San  Francisco  Mountains  to  the  west  and  the  Mineral  Mountains  to  the 
east. 

The  Lower  and  Upper  weather  monitoring  stations  near  the  proposed 
project  site  recorded  winds  from  April  through  September  1975.  The 
frequency  distribution  of  wind  direction  obtained  from  the  Lower  Station 
showed  winds  from  a  northerly  direction  almost  as  frequently  as  from  a 
southerly  direction.  Wind  directions  from  either  the  westerly  or 
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DESCRIPTION  OF  ENVIRONMENT 


easterly  quadrants  were  much  less  frequent.  The  orientation  of  the  Wan 
Wah  Valley,  with  the  valley  bottom  sloping  downward  toward  the  north,  is 
such  that  the  diurnal  mountain/valley  circulation  would  cause  drainage 
winds  during  night  and  early  morning  hours  from  the  south  and  daytime 
flow  moving  upvalley  from  the  north.  This  diurnal  pattern  occurs 
mainly  when  the  overall  weather  circulation  is  such  that  only  very   light 
winds  prevail  and  local  conditions  can  predominate.  At  night,  in  the 
absence  of  significant  cloud  cover,  the  valley  floor  and  mountain 
slopes  cool  more  rapidly  because  of  the  loss  of  terrestrial  radiation 
upwards.  As  the  air  immediately  in  contact  with  the  ground  cools  and 
becomes  more  dense,  gravity  causes  the  air  to  flow  down  the  mountain 
slope  into  the  valley  and  out  the  valley  floor.  At  night  drainage  flows 
in  Wah  Wah  Valley  should  head  out  north  toward  Sevier  Lake.  During  the 
daytime,  when  the  mountain  slopes  absorb  solar  radiation,  the  air  above 
them  will  warm  faster  than  the  free  atmosphere,  causing  it  to  rise  and 
be  displaced  by  air  above  the  valley  floor.  This  will  result  in  air 
moving  up  the  valley  sides  and  along  the  valley  floor,  creating  a  wind 
flow  essentially  the  reverse  of  the  one  at  night.  Within  Wah  Wah  Valley, 
air  will  flow  from  north  to  south  and  then  spread  out  as  it  moves  up  the 
mountain  slopes  on  either  side  of  the  valley  bottom. 

An  examination  of  the  hourly  wind  data  collected  at  the  Lower 
Station  in  the  spring  and  summer  failed  to  reveal  evidence  of  a  pattern 
as  described  above.  The  reason  for  this  absence  is  not  readily  apparent. 
The  Lower  Station  is  located  at  the  far  south  end  of  the  Wah  Wah  Valley 
floor,  and  just  toward  the  south  the  ground  slopes  downward  again  into 
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the  Escalante  Desert  Valley.  Because  of  significant  differences  in 
surrounding  topography  between  the  al unite  site  and  Mil  ford,  a  strong 
correlation  of  wind  speed  and  direction  between  the  two  locations  would 
not  be  expected,  yery   dissimilar  winds  between  the  Milford  Station  and 
the  Lower  Station  at  the  al unite  site  have  been  observed  during  periods 
of  light  wind  speeds.  The  closest  correlations  would  be  expected  to 
occur  during  periods  of  strong  winds. 

Dispersion  potential.   Dispersion  potential  is  a  measure  of  the 
degree  of  dilution  one  may  expect  of  any  potential  release  of  contaminants 
into  the  free  atmosphere.   It  is  a  function  of  wind  speed,  atmospheric 
stability,  and  mixing  depth  (depth  of  layer  above  the  ground  through 
which  strong  vertical  mixing  occurs).  For  the  purpose  of  determining 
dispersion  potential  around  the  proposed  project  site,  the  joint  frequency 
distribution  of  stability  conditions  and  wind  speeds  for  Milford  was 
used.  Stability  was  classified  according  to  the  Pasquill  method  based 
on  the  amount  of  solar  radiation  and  wind  speed  at  the  surface.  The 
categories  range  from  A  -  most  unstable,  to  F  -  most  stable.  Stability 
categories  were  obtained  using  Milford  surface  observations  for  the 
period  from  July  1948  through  December  1951  according  to  criteria  listed 
by  Slade  (1968).  The  frequency  distribution  by  season  (table  2-3), 
shows  that  the  neutral  or  D  stability  category  is  most  prevalent. 
Moderately  stable  or  F  categories  are  least  common  in  summer  and  most 
common  in  the  fall,  when  they  occur  more  than  one-fourth  of  the  time. 
The  joint  wind  speed-stability  frequency  distribution  (table  2-4)  indicates 
stable  conditions  are  mainly  associated  with  low  wind  speeds.  Poor 
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Table  2-3.  Percentage  frequency  of  stability  categories  by  season, 
Mil  ford,  Utah,  July  1948  to  December  1951 

Stability  category 


A 

Extremely 

unstable 

B 

Moderately 

unstable 

C 
Slightly 
unstable 

D 

Neutral 

E 

Slightly 

stable 

F 

Moderately 

stable 

Winter 

0.2 

3.5 

7.0 

53.2 

13.0 

23.1 

Spring 

1.9 

7.0 

13.5 

41.4 

11.4 

24.7 

Summer 

2.5 

5.3 

19.4 

36.8 

16.5 

19.5 

Fall 

0.3 

5.4 

10.9 

39.4 

15.8 

28.3 

Annual 

1.1 

5.2 

12.2 

43.3 

14.1 

24.1 

Table  2-4.     Relative  frequency  distribution  of  stability  classes  and 
wind  speeds  for  Mil  ford,  Utah,  July  1948  to  December  1951 


(Wind  speed,  knots3) 

Greater 
4-6     7-10    11-16    17-21     than  21   Total 


Stability    0-3 


Extremely 
unstable 

A 

1.3 

0.4 

0.0 

0.0 

0.0 

0.0 

1.7 

Moderately 
unstable 

B 

3.5 

1.6 

1.4 

0.0 

0.0 

0.0 

6.5 

Slightly 
unstable 

C 

1.4 

2.2 

5.8 

1.4 

0.4 

0.4 

11.6 

Neutral 

D 

1.8 

2.4 

11.1 

16.5 

6.4 

3.3 

41.5 

Slightly 
stable 

E 

0.0 

2.8 

10.2 

0.0 

0.0 

0.0 

13.0 

Moderately 
stable 

F 

17.2 

8.8 

0.0 

0.0 

0.0 

0.0 

26.0 

a  One  knot  =1.15  mph 
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dispersion  conditions  associated  with  a  moderately  stable  category  and 
wind  speed  below  6  knots  are  common  26.0  percent  of  the  time.  Excellent 
dispersion  conditions  with  winds  above  10  knots  and  slightly  unstable  to 
neutral  stability  occur  28.4  percent  of  the  time. 

Mixing  depth  becomes  important  in  estimating  dispersion  on  a  regional 
scale.  Mixing  depth  must  be  obtained  through  vertical  temperature 
soundings  not  available  in  the  general  vicinity.  The  nearest  weather 
station  where  routine  soundings  are  taken  is  Ely,  Nevada  about  120  miles 
northwest  of  the  proposed  project  site.  Mean  morning  and  afternoon 
mixing  depths  and  mean  wind  speeds  have  been  calculated  on  a  seasonal 
basis  for  all  localities  in  the  United  States  where  routine  vertical 
soundings  are  available  (Holzworth,  1972).  For  the  proposed  alunite 
project  site  estimates  of  the  mixing  depth  can  be  made  by  interpolating 
between  the  values  at  Ely  and  Las  Vegas,  Nevada,  Salt  Lake  City,  Utah 
and  Grand  Junction,  Colorado.  Mean  maximum,  mixing  depths  and  wind 
speeds  as  estimated  by  interpolation  are  listed  in  table  2-5,  indicating 
that  worst  average  dispersion  conditions  exist  in  January  while  best 
average  conditions  occur  in  July.  Mixing  depth  varies  greatly  with  time 
of  day.  At  night  when  the  air  becomes  stable,  mixing  is  restricted  to  a 
thin  layer  close  to  the  ground  where  mechanical  turbulence  occurs. 
During  the  day  when  surface  temperature  rises,  a  well -mixed  layer  forms 
which  increases  in  depth,  usually  until  the  afternoon  maximum  temperature 
is  reached. 

The  frequency  of  stagnation  episodes  has  been  defined  for  all 
regions  of  the  United  States.   In  southwestern  Utah  there  is  an  annual 
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average  of  5  stagnation  episodes  or  25  episode-days.  Stagnation  episodes 
are  defined  as  periods  of  continuous  wind  speeds  equal  to  or  less  than  4 
meters  per  second  and  mixing  heights  of  500  meters  or  less  for  a  duration 
of  2  days  or  more. 

Table  2-5.  Mean  mixing  depths  and  wind  speeds  for  proposed 


project 

site 

Mean  mixing 

depth,  meters 

Mean  wind 

speed. 

,  meters/second 

morning 

afternoon 

morning 

afternoon 

Winter 

200 

1100 

4.5 

5.0 

Spring 

400 

2800 

5.0 

7.0 

Summer 

200 

3800 

4.0 

6.5 

Fall 

200 

2200 

4.0 

5.5 

AIR  QUALITY 

Regional  setting  and  project  site.  The  geographic  area  of  concern 
described  in  figure  2-1  is  included  in  the  Utah  Intrastate  Air  Quality 
Control  Region  (AQCR),  designated  by  the  Environmental  Protection  Agency 
(EPA)  as  a  Priority  III  Region  for  all  pollutants,  which  indicates 
maximum  pollution  levels  below  federal  primary  and  secondary  standards. 
The  Utah  Intrastate  AQCR  covers  a  16-county  region  in  west-central  and 
northeastern  Utah.  The  State  of  Utah  maintains  no  air  quality  mon- 
itoring stations  in  this  region.  The  Priority  III  classification,  which 
indicates  minimal  pollution  levels,  is  based  on  estimates  of  air  quality. 
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AIR  QUALITY 

Estimated  emissions  of  particulates  in  Beaver  County  for  1972 
totaled  510  tons  per  year  (State  of  Utah,  Department  of  Social  Services, 
April  1974).  Total  sulfur  dioxide  emissions  were  estimated  at  220  tons 
per  year  with  59.1  percent  coming  from  vehicular  sources.  Hydrocarbons 
amounted  to  1,400  tons  per  year,  62.8  percent  of  which  were  attributed 
to  transportation.  Vehicular  sources  were  also  responsible  for  most  of 
the  emissions  of  carbon  monoxide  and  nitrogen  oxides. 

To  obtain  background  pollution  levels  for  the  proposed  project 
site,  Greiner  Environmental  Sciences  established  pollution  monitoring 
equipment  at  the  two  temporary  weather  stations.  Pollution  monitoring 
was  conducted  for  a  6-month  period  from  April  through  September  1975. 
The  Upper  Station  monitored  total  suspended  particulates  and  sulfur 
dioxide.  The  Lower  Station  measured  particulates,  sulfur  dioxide,  and 
nitrogen  oxides.  These  observations,  together  with  the  relevant  Federal 
Ambient  Air  Quality  Primary  and  Secondary  Standards  are  summarized  in 
tables  2-6,  2-7,  and  2-8.  There  is  a  possibility  that  pollution  levels 
observed  might  be  slightly  high  because  the  propane-fired  generators 
used  to  supply  power  to  the  stations  may  have  contaminated  some  of  the 
samples.  High  levels  of  particulates  occur  at  times.  During  the  6- 
month  period,  a  maximum  24-hourly  particulate  concentration  of  170 
micrograms  per  cubic  meter  (ug/m3)  was  observed  at  the  lower  station. 
This  high  reading  is  the  result  of  strong  winds  raising  dust  from  the 
desert  surface  into  the  atmosphere.  The  federal  ambient  secondary 
standard  is  violated  if  a  24-hour  value  greater  than  150  ug/m3  occurs 
more  than  once  a  year. 
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Table  2-6.  Summary  of  sulfur  dioxide  monitoring,  proposed  Al unite 

site,  April -September  1975 

(units  in  parts  per  million) 
6  mo.  avg. Max.  24-hr.  avg.    Max. 3-hr.  avg 

Upper  Station 

Lower  Station         0.004 

Federal  Primary       0.030 
Standards         (annual ) 

Federal  Secondary       —  —         0.50 

Standards 


0.014 

0.016 

0.012 

0.012 

0.140 



Table  2-7.  Summary  of  nitrogen  oxide  monitoring,  proposed  Alunite 

site,  April -September  1975 

(units  in  parts  per  million) 
6  mo.  avg. Max.  24-hr.  avg.    Max.  3-hr.  avg, 

Lower  Station         0.006        0.020  0.029 

Federal  Primary        0.050 
Standards  (annual ) 

Federal  Secondary      0.050 
Standards  (annual ) 


Table  2-8.  Summary  of  particulate  monitoring,  proposed  Alunite 

site,  April -September  1975 

(units  in  micrograms  per  cubic  meter) 
6  mo.  avg.     Max.  24-hr.  avg. 

100.4 

170.6 

260b 

150b 


Annual  geometric  mean. 

Not  to  be  exceeded  more  than  once  a  year. 


Upper  Station 

16.0 

Lower  Station 

13.4 

Federal    Primary 

75a 

Standards 

Federal    Secondary 

60a 

Standards 
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AIR  QUALITY 

It  is  apparent  that  background  air  quality  levels  at  the  proposed 
alunite  site  for  sulfur  dioxide  and  nitrogen  oxides  well  below  the 
federal  standards. 

The  proposed  alunite  project  would  be  located  in  a  region  that  has 
been  designated  as  Class  II  under  the  EPA  Prevention  of  Significant  Air 
Quality  Deterioration  Regulations  (see  table  2-9).  The  designations  are 
based  on  existing  air  quality  levels,  as  well  as  economic,  social,  and 
other  environmental  factors,  and  establish  limits  as  to  the  amount  of 
deterioration  of  air  quality  allowed.  At  present,  the  only  limits 
established  relate  to  the  maximum  allowable  incremental  increases  in 
total  suspended  particulates  and  sulfur  dioxide.  The  Utah  Air  Conservation 
Committee  has  submitted  a  proposal  to  reclassify  certain  areas  of  Utah, 
including  the  region  around  the  proposed  alunite  project,  from  Class  II 
to  Class  III  designations. 
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Table  2-9.     Area  designations  and  allowable  increases  in  pollutant 

concentrations  over  the  baseline  air  quality  concentration 
as  described  in  the  Significant  Deterioration  Regulations 
(EPA  Air  Quality  Implementation  Plans,  Prevention 
of  significant  air  quality  deterioration.  Federal 
Register  Vol.  38,  No.  235,  Thursday,  December  5,  1974) 


Pol lutant 


Class  Ia 

(yg/m3) 


Class  IIa 

(yg/m3) 


Class  III 
(yg/m3) 


Particulate  matter: 


Annual  geometric  mean 
24-hour  maximum 


5 
10 


10 

30 


Sulfur  dioxide 


Annual  arithmetic  mean 

2 

15 

24- hour  maximum 

5 

100 

3-hour  maximum 

25 

700 

a  Class  I  applies  to  areas  in  which  practically  any  change  in  air 
quality  would  be  considered  significant. 

Class  II  applies  to  areas  in  which  deterioration  normally  accompany- 
ing moderate,  well -control led  growth  would  be  considered  insignificant. 
All  values  are  allowable  increases  in  pollutant  concentrations  over 
the  baseline  air  quality  concentration. 

Areas  designated  as  Class  III  shall  be  limited  to  concentrations 
of  particulate  matter  and  sulfur  dioxide  no  greater  than  national 
ambient  air  quality  standards. 
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TOPOGRAPHY 

Regional  setting.  The  topographic  area  of  concern  is  shown  in  figure  2-4 
Topography  is  a  factor  that  must  be  considered  when  evaluating  potential 
impacts  to  air  quality  and  visual  aesthetics.  The  area  outlined  includes 
the  areas  of  concern  identified  for  these  two  resources. 

The  topography  of  this  region  is  characterized  by  a  series  of 
mountain  ranges  running  in  a  north/south  direction,  interrupted  by  broad 
valleys  (see  fig.  2-4).  The  mountain  ranges  generally  have  a  maximum 
elevation  up  to  8,000  or  9,000  feet,  while  the  valley  floors  generally 
lie  at  about  5,000  feet.  Wah  Wah  Valley  is  a  typical  broad  valley  that 
slopes  gently  to  the  north  toward  the  dry  Sevier  Lake  bed  (see  fig.  2-1). 
A  group  of  low  hills  at  the  south  end  of  the  valley  forms  a  low  divide 
with  the  Escalante  Valley.  The  Wah  Wah  Mountains  consist  of  steep  and 
rugged  highlands  separated  by  canyons  and  drainages.  Alluvial  fans  are 
forming  at  the  mouths  of  these  drainages. 

Project  site.  Figure  2-4  shows  the  location  of  major  components  of  the 
proposed  al unite  development  in  relation  to  topographic  features.  The 
proposed  alunite  mine  (fig.  2-5)  would  be  located  on  one  of  the  smaller 
peaks  at  the  south  end  of  the  Wah  Wah  Mountains.  The  processing  plant 
site  would  be  located  at  the  base  of  the  Wah  Wah  Mountains  on  gently- 
sloping  alluvial  fans  (fig.  2-6).  The  water  well  field,  railroad  spur, 
and  highway  would  be  located  on  the  valley  floor  (fig.  2-7). 
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GEOLOGY 

Regional  setting.  The  geographic  area  of  concern  is  shown  on  figure  2-8. 
This  area  includes  the  proposed  alunite  mine  and  all  of  the  preference 
right  lease  applications  made  by  Alumet. 

The  mountainous  portion  of  the  area  consists  primarily  of  sedi- 
mentary rocks  overlain  by  volcanic  rocks.  The  valley  fill  is  composed 
of  old  lakebed  deposits  and  eroded  material  from  the  surrounding  mountains. 
Figure  2-8  shows  the  generalized  geology  of  the  region.  Fault  lines  are 
also  shown  in  figure  2-8;  however,  no  earthquake  activity  has  been 
recorded  in  this  region. 

Mineral  deposits  that  have  been  identified  in  the  region  are  shown 
in  figure  2-9.  Most  of  this  mineralization  appears  to  have  resulted 
from  alteration  of  the  volcanic  rocks  by  hot  acid  waters.  Alunite, 
silicia  (opal-quartz),  kaolinite,  chlorite,  pyrite,  and  hematite  resulted 
from  this  alteration  process.  Other  minerals  that  have  been  identified 
in  this  area  are  fluorspar  and  uranium.   In  addition  to  the  deposits 
shown  in  figure  2-9  the  area  contains  extensive  deposits  of  gravel  and 
other  common  mineral  materials  suitable  for  construction  purposes.  The 
present  level  of  mining  claim  activity  is  not  known,  but  field  observations 
by  BLM  personnel  indicate  it  is  very   low. 

Project  site.  The  major  components  of  the  proposed  alunite  project  are 
shown  in  figure  2-2.  The  alunite  ore  would  be  mined  from  area  C.  Other 
areas  of  alunite  mineralization  are  included  in  the  preference  right 
lease  application,  but  an  analysis  of  the  environmental  effects  of 
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AREAS    OF    CONCERN- 
ALUNITE    PROJECT    SITE 
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Figure  2-5 
PROPOSED   ALUNITE    MINE    AREA 


Figure  2-6 
PROPOSED    PROCESSING   PLANT    SITE 
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GEOLOGY  OF    ALUNITE    PROJECT   SITE 


ADAPTED      FROM      GEOLOGIC    MAP    OF     UTAM- 


UARTER,      HIUTZE,    1983 
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mining  these  deposits  would  not  be  initiated  until  actual  mining  proposals 
are  submitted. 

The  alluvial  fans  at  the  base  of  the  Wah  Wah  Mountains  would  be  the 
site  for  the  processing  plant  complex  and  tailings  ponds.  The  major 
access  highway,  railroad  spur,  and  water  well  field  would  be  located  on 
the  floor  of  the  Wah  Wah  Valley.  Water  wells  drilled  in  the  area  indicate 
that  the  valley  fill  is  at  least  1,000  feet  deep. 

HYDROLOGY 

Regional  setting.  The  geographic  area  of  concern  is  shown  on  figure 
2-10.   This  area  includes  the  Beaver  River  drainage  basin  surrounding 
Milford  and  the  Wah  Wah  Valley  drainage  basin.  Ground  water  in  the 
Milford  area  would  be  the  source  of  the  additional  culinary  water  necessary 
to  meet  the  increased  demands  resulting  from  an  anticipated  population 
increase.  The  Wah  Wah  Valley  ground  water  reservoir  would  be  the  source 
of  water  for  the  proposed  project. 

Wah  Wah  Valley  and  the  Milford  area  are  located  in  a  semiarid  part 
of  the  Great  Basin.  The  quantity  of  water  available  from  precipitation 
is  small  and  the  evaporation  rate  is  extremely  high.  All  of  the  streams 
that  originate  in  the  two  areas  are  intermittent  or  ephemeral.  Although 
there  is  ground  water  stored  in  the  unconsolidated  and  partly  consolidated 
rocks  that  underlie  the  two  areas,  the  quantity  of  water  available  from 
this  storage  on  a  sustained  basis  is  limited  by  annual  rates  of  natural 
recharge. 
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Figure  2-10  shows  the  locations  of  data  sources.  Selected  hydrologic 
estimates  for  the  two  areas  are  given  in  table  2-10.  Stephens  (1974) 
reported  on  the  hydrology  of  Wan  Wan  Valley  and  Mower  and  Cordova  (1974) 
studied  the  hydrology  of  the  Mil  ford  area. 
Ground  water  -  Wah  Wah  Valley 

Water  quantity.  Most  of  the  rocks  underlying  the  Wah  Wah 
Valley  drainage  basin  contain  ground  water.  The  mountains  on  each  side 
of  Wah  Wah  Valley  contain  a  complex  system  of  aquifers  in  sedimentary, 
metasedimentary,  and  igneous  rocks.  These  aquifers  transmit  water 
slowly  except  along  zones  of  fracturing  and  solution  cavities.  Water 
discharging  from  these  aquifers  provides  flow  for  some  of  the  larger 
intermittent  streams  and  supports  the  flow  of  a  number  of  small  mountain 
springs.  Most  of  the  mountain  springs  have  maximum  discharges  of  less 
than  20  gallons  per  minute.  The  Wah  Wah  Springs  are  the  largest  in  the 
area  with  a  total  flow  exceeding  400  gallons  per  minute  or  0.891  cubic 
feet  per  second  (Stephens,  1974).  Total  flow  from  this  spring  is  reported 
by  the  owner  to  be  as  high  as  3  cubic  feet  per  second. 

The  valley  ground  water  reservoir  contains  moderately  to 
highly  permeable  aquifers  in  unconsolidated  and  partly  consolidated 
deposits  of  gravel  and  sand,  and  is  capable  of  yielding  more  than  a 
thousand  gallons  per  minute  of  water  to  large-diameter  wells.  Depths  to 
the  principal  aquifers  and  potemtiometric  surface  (level  to  which  water 
will  rise  in  wells  that  tap  the  aquifers)  range  from  several  hundred  to 
more  than  a  thousand  feet  below  the  land  surface.  The  applicant's 
1,475- foot  deep,  16-inch  diameter  Wah  Wah  number  1  well  (in  the  area  of 
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Table  2-10.  Summary  of  quantitative  hydrologic  estimates  for  the  Wah  Wan 
Valley  drainage  basin  and  the  Mil  ford  area  (Data  from 
Stephens  -  1974,  Mower  and  Cordova  -  1974,  and  Eychaner 
et  al.  -  1975.) 


Wah  Wah  Valley  Milford 
drainage  basin    area 
Hydrologic  parameter (thousand  acre-feet) 

Average  annual  precipitation  on  area3 

Average  annual  surface  water  imports 

Average  annual  runoff  from  uplands 

Recoverable  ground  water  in  storage0 

Annual  ground  water  recharge 

Annual  ground  water  discharge 

Annual  ground  water  withdrawal  by 
wel Is  for  use  in  1974 


Based  on  1931-60  normal  annual  precipitation;  in  both  areas  more  than 
90  percent  is  consumed  by  evapotranspiration  at  or  near  the  place  of 
fall. 

Beaver  River  water  imported  from  Minersville  Reservoir. 

'  Not  previously  published;  estimated  herein  for  the  upper  100  feet  of 
saturated  valley  fill  deposits  only. 

Average  annual;  includes  3,000  acre-feet  per  year  of  subsurface 
inflow  from  Pine  Valley. 

e 

Estimated  for  the  1970-71  year. 

Includes  an  estimated  8,500  acre-feet  per  year  subsurface  outflow  to 
the  north. 


290.0 

630.0 

0.0 

b27.6 

7.8 

24.0 

1,000.0 

2,000.0 

d10.0 

e58.0 

f10.0 

e81.0 

negl  igible 

70.2 
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the  proposed  project  well  field)  reportedly  pumped  about  1,700  gpm  with 
150  feet  of  drawdown.  Static  water  level  in  the  well  was  reported  to  be 
670  feet. 

Exact  determinations  have  not  been  made  of  the  total  volume  of 
potentially  recoverable  water  in  the  Wan  Wan  Valley  ground  water  reservoir, 
The  surface  area  of  the  reservoir  is  estimated  to  be  100,000  acres. 
Assuming  the  reservoir  to  have  an  average  effective  porosity  of  at  least 
10  percent,  dewatering  only  the  upper  100  feet  of  the  reservoir  by 
pumping  from  wells  would  yield  at  least  1  million  acre-feet  of  water. 

Stephens  (1974)  estimates  that  the  average  annual  recharge  to 
the  ground  water  system  in  the  Wah  Wah  Valley  drainage  basin  is  about 
10,000  acre-feet.  Approximately  8,500  acre-feet  of  this  recharge  enters 
the  valley  ground  water  reservoir.  Stephens  (1974)  feels  that  the 
natural  discharge  from  the  ground  water  reservoir  is  chiefly  by  subsurface 
outflow  to  the  north  or  northwest.  Normally,  ground  water  recharge  and 
discharge  are  equal  over  the  long  term;  therefore,  the  annual  rate  of 
subsurface  outflow  is  assumed  to  be  on  the  order  of  8,500  acre-feet  per 
year.  The  ultimate  disposition  of  this  outflow  has  not  been  determined. 
It  is  probable  that  most  of  this  water  eventually  moves  toward  the  land 
surface  in  areas  north  of  Wah  Wah  Valley  and  is  utilized  by  greasewood, 
saltgrass,  and  other  phreatophytes.  Some  of  the  water  may  enter  ground 
water  flow  systems  in  bedrock  and  travel  many  miles  to  points  of  natural 
discharge  north  of  Wah  Wah  Valley. 

Water  qual ity.  Chemical  analyses  of  ground  water  from  selected 
sources  in  the  Wah  Wah  Valley  drainage  basin  have  been  compiled  by  the 
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U.S.  Geological  Survey  (Stevens,  1974).  Most  of  the  ground  water  ranges 
from  fresh  to  slightly  saline. 

Quality  standards  for  potable  water  used  by  public  carriers 
and  others  subject  to  federal  quarantine  regulations  were  established  by 
the  U.S.  Public  Health  Service  in  1962.  These  standards  define  maximum 
levels  of  bacteria,  radioactivity,  and  chemical  constituents  which  may 
be  present  in  a  culinary  water  supply.  According  to  these  standards, 
most  of  the  ground  water  sampled  in  the  Wah  Wan  Valley  drainage  basin  is 
suitable  for  human  consumption.  However,  some  of  the  samples  contained 
larger  concentrations  of  total  dissolved  solids  than  the  maximum  allowable 
limit  recommended  by  the  U.S.  Public  Health  Service,  and  several  samples 
contained  larger  concentrations  of  sulfate  and  chloride  than  the  recom- 
mended maximum  allowable  limit. 

Most  livestock  and  wildlife  can  tolerate  water  containing 
several  thousand  milligrams  per  liter  of  dissolved  solids.  Based  on  the 
water  quality  analyses,  the  ground  water  sampled  is  chemically  suitable 
for  consumption  by  livestock  and  wildlife. 

According  to  the  classification  system  developed  by  the  U.S. 
Salinity  Laboratory  Staff  (1954)  most  of  the  ground  waters  sampled  have 
a  low  sodium  hazard  and  a  medium- to-high  salinity  hazard  and  would  be 
suitable  for  irrigation  provided  soil  and  drainage  conditions  were 
compatible.  This  water  is  also  chemically  suitable  for  most  industrial 
uses. 

Water  use.  There  has  been  very  little  development  of  the 
ground  water  resources  in  the  Wah  Wah  Valley  drainage  basin.  The  water 
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from  the  Wah  Wah  Springs  area  is  used  for  irrigation,  domestic  uses,  and 
livestock  at  the  Wah  Wah  Ranch.  Water  from  several  widely  scattered 
wells,  mine  workings,  and  springs  is  used  by  livestock  and  wildlife. 
Prior  to  the  applicant's  test  well  drilling  program  which  began  in  1973, 
only  three  or  four  small  stock  water  supply  wells  had  tapped  the  ground 
water  reservoir.  Only  one  of  these  wells  is  now  being  used,  producing 
less  than  2  acre-feet  of  water  per  year. 

The  Wah  Wah  Valley  drainage  basin  is  in  an  area  where  the  Utah 
State  Engineer  has  placed  no  restriction  on  applications  to  appropriate 
additional  ground  water. 

Ground  water  -  Mil  ford  area 

Water  quantity.  The  principal  source  of  ground  water  in  the 
Mil  ford  area  is  the  valley  ground  water  reservoir  in  the  northern 
portion  of  Escalante  Valley.  This  reservoir  contains  moderately  to 
highly  permeable  aquifers  in  sand  and  gravel  deposits.  Yields  to 
individual  wells  tapping  these  aquifers  range  from  several  hundred  to 
more  than  2,000  gallons  per  minute.  Depth  to  the  ground  water  generally 
is  less  than  100  feet,  but  in  some  areas  it  ranges  from  100  to  more  than 
300  feet.   Much  of  the  ground  water  is  confined  and  some  wells  in  the 
area  flow  as  a  result  of  the  artesian  pressure. 

An  exact  determination  has  not  been  made  of  the  total  volume 
of  ground  water  available  from  storage  in  the  Mil  ford  area.  Mower  and 
Cordova  (1974)  estimate  that  lowering  of  the  ground  water  levels  1  foot 
throughout  the  area  would  result  in  a  change  of  ground  water  storage  of 
about  84,000  acre- feet. 
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Annual  recharge  to  the  valley  ground  water  reservoir  in  the 
Milford  area  is  estimated  to  have  been  about  58,000  acre-feet  during  the 
1970-71  period.  Discharge  from  the  reservoir  for  this  same  period  is 
estimated  to  have  been  about  81,000  acre-feet  (Mower  and  Cordova,  1974), 
representing  a  decrease  in  reservoir  storage  of  23,000  acre-feet. 

Water  quality.  Most  of  the  water  in  the  valley  ground  water 
reservoir  ranges  from  fresh  to  slightly  saline  (Mower  and  Cordova, 
1974).   The  water  from  most  wells  has  a  low  sodium  hazard  and  a  medium- 
to-high  salinity  hazard  with  respect  to  irrigation  use.  The  water  is 
presently  being  used  successfully  for  irrigation  and  culinary  purposes. 
However,  there  is  no  assurance  that  additional  water  developments  for 
municipal  supply  and  some  industrial  uses  would  not  require  some  special 
treatment  to  meet  the  necessary  quality  requirements. 

Water  use.  The  principal  use  of  ground  water  in  the  Milford 
area  is  for  irrigation.  During  1974,  an  estimated  70,200  acre-feet  of 
water  were  withdrawn  from  wells  in  the  area,  of  which  approximately 
69,100  acre- feet  were  used  for  irrigation,  700  acre-feet  for  public 
supply,  300  acre-feet  for  industry  and  100  acre-feet  for  domestic  and 
stock  supply  (Eychaner  et  al . ,  1975).  Over  the  years,  the  large  with- 
drawals of  water  from  the  valley  ground  water  reservoir  in  the  Milford 
area  have  resulted  in  ground  water  level  declines  of  as  much  as  30  feet 
in  some  areas.  Dewatering  of  aquifers  has  resulted  in  some  local  land 
subsidence  south  of  Milford  (Cordova  and  Mower,  1976).  The  intense 
development  of  the  ground  water  reservoir  has  also  caused  significant 
local  changes  in  the  quality  of  ground  water.  Return  to  the  ground 
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water  reservoir,  by  deep  infiltration,  of  water  pumped  and  used  for 
irrigation,  and  encroachment  of  saline  ground  water  from  outside  the 
pumped  area  has  increased  the  mineral  content  of  the  locally-stored 
water  (Mower  and  Cordova,  1974). 

Because  of  the  overdevelopment  of  the  valley  ground  water 
reservoir  in  the  Milford  area,  as  reflected  in  the  above-mentioned 
imbalance  between  ground  water  recharge  and  discharge,  the  Utah  State 
Engineer  has  declared  the  area  a  "critical  ground  water  area."  Conse- 
quently, permits  are  no  longer  issued  to  appropriate  additional  ground 
water  in  the  area.  Additional  water  for  municipal  growth  and  other 
purposes  would  have  to  be  obtained  by  the  purchase  of  existing  water 
rights. 

Surface  water  -  Wah  Wah  Valley.  Total  annual  runoff  in  the  Wan  Wan 
Valley  drainage  basin  is  estimated  to  average  about  7,800  acre-feet  a 
year  (Stephens,  1974).  Some  of  the  runoff  sinks  into  the  ground  and 
becomes  a  source  of  ground  water  recharge;  the  rest  is  consumed  by 
evapotranspiration.  None  of  the  water  leaves  the  basin  as  overland 
runoff. 

Although  some  of  the  ephemeral  streams  carry  large  flood  flows 
during  periods  of  cloudburst  storm  activity,  total  annual  discharge  from 
those  streams  is  small.  Table  2-11  shows  the  estimated  mean  annual 
runoff  from  several  of  the  intermittent  and  ephemeral  streams  in  the 
southern  part  of  Wah  Wah  Valley.  Seepage  from  the  larger  streams  as 
they  flow  across  permeable  alluvial  fans  is  an  important  source  of 
recharge  to  the  valley  ground  water  reservoir  (Stephens,  1974). 
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Table  2-11 .  Estimated  mean  annual  runoff  from  selected  streams  in 
southern  Wah  Wah  Valley  (after  Stephens,  1974) 


Site  number   Altitude    Drainage  area    Mean  annual  runoff 
(see  fig.  2-10)  (feet)     (square  miles)      (acre-feet) 


Wah  Wah  Wash 


16 

4,930 

121.0 

100 

17 

5,170 

57.2 

520 

18 

5,400 

36.0 
Grover  Wash 

580 

19 

5,690 

11.4 
Willow  Creek 

620 

20 

5,380 

30.1 

440 

21 

6,140 

14.8 
Frisco  Wash 

1,890 

22 

5,540 

6.4 

790 

23 

5,950 

4.8 
Unnamed  tributaries 

1,430 

24 

5,980 

2.6 

240 

25 

5,680 

9.6 
Quartz  Creek 

460 

26        6,060  6.4  250 
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Few  records  are  available  concerning  the  chemical  quality  of 
surface  water  in  the  Wan  Wan  Valley  drainage  basin.  Stephens  (1974) 
made  several  field  measurements  of  the  specific  conductance  of  the  flow 
in  Quartz  and  Willow  creeks  from  which  he  estimated  the  dissolved 
solids  content  of  the  water  as  shown  in  table  2-12. 


Table  2-12.  Discharge  and  estimated  dissolved  solids  concentration  of 

Quartz  and  Willow  creeks,  June  21,  1973 


Sample  site    Discharge    Specific  conductance    Estimated  dissolved 
(see  figure   (cubic  feet   (micromhos  per  centi-      solids  (mi  1 1 i - 
2-10) per  second) meter  at  25°C) grams  per  1  iter) 


1,200 

460 
600 
600 


Quartz  Creek 

27 

0.29 

2,000 
Willow  Creek 

21 

2.05 

770 

28 

1.26 

1,000 

29 

a 

1,000 

a 


Sample  collected  near  point  where  stream  flow  was  completely  depleted 
by  seepage  into  the  streambed  and  by  evaporation. 


With  the  exception  of  spring  flow,  there  has  been  little  develop- 
ment of  surface  water  in  Wah  Wah  Valley.  The  principal  use  of  the 
overland  runoff  is  for  watering  of  livestock  and  wildlife.  There  are 
no  known  applications  to  appropriate  this  intermittent  and  ephemeral 
flow  for  other  uses. 
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Surface  water  -  Mil  ford  area.  The  Beaver  River  is  the  only  depend- 
able source  of  surface  water  for  the  Mil  ford  area.  Flow  of  the  river  is 
stored  in  the  Minersville  Reservoir  (about  15  miles  southeast  of  Milford), 
and  from  there  is  diverted  by  canals  to  the  area  between  Milford  and 
Minersville  for  irrigation.  Average  annual  diversions  from  the  Minersville 
Reservoir  to  the  Milford-Minersville  area  from  1914  to  1971  were  27,600 
acre-feet  (Mower  and  Cordova,  1974).  Although  the  natural  channel  of 
the  Beaver  River  extends  northward  through  the  Milford  area,  there  has 
seldom  been  stream  flow  in  the  channel  north  of  Milford  since  1914  when 
the  Minersville  Reservoir  first  started  to  fill. 

All  of  the  streams  that  originate  in  the  mountains  adjacent  to  the 
Milford  area  are  small  and  intermittent  or  ephemeral.  However,  they  are 
subject  to  flooding  during  periods  of  cloudburst  activity.  Mower  and 
Cordova  (1974)  estimate  that  the  total  mean  annual  runoff  from  these 
streams  is  about  24,000  acre-feet.  They  note  that  the  flows  of  these 
streams  rarely  reach  the  lowlands  and  that  negligible  amounts  of  water 
leave  the  Milford  area  by  the  Beaver  River  channel. 

Water  stored  in  Minersville  Reservoir,  and  eventually  diverted  to 
the  Milford  area,  is  suitable  for  irrigation.  There  are  no  data  available 
to  evaluate  the  chemical  quality  of  water  in  the  intermittent  and  ephemeral 
streams  in  the  Milford  area. 

As  noted  earlier,  Beaver  River  water  is  used  almost  exclusively  for 
irrigation  in  the  Milford  area.  Prior  to  1918,  the  river  was  the  only 
source  of  irrigation  water  in  this  area,  but  since  1918,  pumped  wells 
have  provided  a  progressively  larger  portion  of  the  irrigation  supply 
(Mower  and  Cordova,  1974). 
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Project  site.  The  hydrologic  setting  described  for  the  Wah  Wan  Valley 
drainage  basin  summarizes  the  available  information  for  the  project 
site.  Ground  water  pumped  from  the  proposed  well  field  shown  in  figure 
2-10  would  be  used  for  the  processing  plant.  Two  small  wells  located 
near  the  proposed  alunite  mine  would  supply  water  for  mining  operations 

No  surface  water  would  be  used  in  the  proposed  action.  However, 
Willow  Creek,  which  generally  runs  water  during  the  spring  and  early 
summer,  is  located  just  north  of  the  proposed  alunite  mine  (see  fig. 
2-10).  The  tailings  ponds  would  be  located  at  the  mouths  of  several 
small  drainages  which  have  intermittent  flow  patterns. 


SOILS 


Regional  setting.  The  geographic  area  of  concern  for  soils  encompasses 
the  area  that  could  be  directly  influenced  by  construction  and/or  opera- 
tion of  the  proposed  alunite  project.  The  regional  soils  map  (fig.  2- 
11)  is  based  on  maps  and  data  from  the  Beaver  River  Basin  Survey  (Natural 
Resources  Inventory,  Beaver  River  Basin,  Appendix  I,  1972).  The  area  of 
concern  contains  the  six  soil  associations  described  below  (see  appendix 
A  for  complete  descriptions),  which  are  numbered  as  they  appear  in  the 
above-cited  report. 

Soil  association  97  contains  desert  loams  and  gravelly  loams.  The 
loams  are  fairly  coarse-textured,  deep  soils  with  a  strong  hardpan  at  12 
to  17  inches.  They  generally  occur  on  alluvial  fans. 
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Soil  association  99  includes  desert  gravelly  loams  very  similar  to 
association  97.  The  major  difference  is  the  lack  of  a  well -developed 
hardpan  layer  in  this  association. 

Soil  association  100  is  composed  of  fairly  deep  to  deep,  semidesert 
loam  soils  occurring  on  rolling  hills  and  mountain  slopes.  These  are 
well-drained  soils  with  a  hardpan  at  18  to  24  inches. 

Soil  association  104  is  composed  of  shallow  to  moderately  deep 
desert  loam  soils  occurring  on  valley  benches  and  the  steeper  slopes  of 
low  mountains. 

Soil  association  122  includes  very  shallow  to  deep  loam  soils 
formed  from  bedrock.  These  are  medium-textured  fertile  soils  with  a 
distinct  hardpan  8  to  24  inches  below  the  surface.  They  occur  in  the 
pinyon-juniper  vegetation  community  on  the  hills  and  mountain  slopes. 

Soil  classification  127  occurs  on  desert  flats.  These  are  deep, 
fine- textured,  fairly  well  drained  to  poorly  drained  soils  and  may  be 
either  strongly  alkaline  or  saline  in  nature. 

Soil  erosion  data  were  obtained  from  the  Beaver  River  Basin  Study 
(Natural  Resources  Inventory,  Beaver  River  Basin  Appendix  III,  1973). 
The  Basin  was  mapped  and  erosion  was  classified  according  to  the  erosion 
potential  rates.  This  study  showed  that  erosion  potential  varied  from 
Moderate  to  Not  Apparent  in  the  regional  area  of  concern. 
Project  site.  The  erosion  potential  for  the  soils  that  would  be  affected 
by  the  proposed  project  vary  from  Moderate  to  Not  Apparent.  The  vegeta- 
tive recovery  potential,  which  is  based  on  physical  properties  of  the 
soil,  depth  of  the  soil,  and  precipitation,  varies  from  None  to  Low. 
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VEGETATION 

Regional  setting.  The  geographic  area  of  concern  encompasses  the  area 
in  which  vegetation  could  be  directly  influenced  by  construction  and/or 
operation  of  the  proposed  al unite  project  (figure  2-12).  The  area  of 
concern  for  vegetation  and  soils  is  identical  because  of  the  interrela- 
tionship of  these  two  resources. 

Vegetative  species  and  yearly  plant  production  are  closely  associated 
with  the  amount  of  precipitation  received  which,  in  turn,  is  closely 
related  to  elevation.  The  major  factor  influencing  the  relationship  of 
plants  to  the  amount  of  precipitation  is  the  depth  and  fertility  of 
soil.  The  entire  area  is  semiarid  (low  precipitation-high  evapotrans- 
pi ration  level ). 

Species  list.  Species  known  to  occur  in  the  area  are  listed  in 
appendix  B. 

The  vegetation  of  the  area  has  been  classified  into  four  major 
vegetative  communities  (see  fig.  2-12). 

Mixed  shrub-grass  community.  This  community  (fig.  2-13)  is  confined 
to  the  benchland  and  foothills  and  consists  of  the  following  seven  shrub 
species:  big  sagebrush,  black  sagebrush,  big  rabbitbrush,  small  rabbit- 
brush,  greasewood,  winterfat,  and  matchweed.  The  most  abundant  grass 
species  are  galleta,  Indian  ricegrass,  and  cheatgrass. 

The  mixed  shrub-grass  community  contains  the  browse  plants  preferred 
by  domestic  livestock  and  was  the  vegetative  community  most  severely 
abused  by  early  sheep  grazing.  Since  the  perennial  plants  remained 
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green  longer  into  the  dry  summer  months,  they  provided  better  nutrition 
for  grazing  livestock,  wild  horses  and  wild  animals  which,  in  turn,  led 
to  overgrazing  and  subsequent  invasion  by  other  species.  Several  invader 
species  are  now  present  indicating  that  this  community  has  been  altered 
by  livestock  use.  The  predominant  invaders  are  cheatgrass  and  halogeton 
which  are  introduced  species  and  now  grow  where  more  valuable  grazing 
plants,  such  as  perennial  grasses  and  forbs,  were  once  present. 

Big  sagebrush,  one  of  the  major  shrub  species  of  this  community, 
grows  where  soils  are  deep  and  fertile.  Whenever  there  is  a  mature 
sagebrush  sub-community,  there  are  few  other  dominant  plants  and  the 
sagebrush  often  excludes  understory  species. 

Black  sagebrush  is  the  dominant  shrub  where  soils  are  shallow  and 
rocky. 

Little  rabbitbrush  and  snakeweed  (native  shrubs)  invaded  areas 
where  both  black  sagebrush  and  winterfat  were  killed  out  by  livestock 
grazing.  These  invaders  provide  practically  no  forage  for  livestock, 
but  studies  by  the  State  Division  of  Wildlife  Resources  indicate  that 
antelope  make  some  use  of  these  plants. 

Pinyon- juniper  community.  This  community  (fig.  2-14)  occupies  the 
hills  and  higher  elevations  (6,000  to  9,000  feet)  in  the  area  and  is 
dominated  by  Utah  juniper,  and  single-leaf  and  double-leaf  pinyon  pine. 
Some  of  the  major  plant  species  of  this  community  are  utilized  by  deer 
as  food  and  for  cover. 

Scattered  stands  of  ponderosa  pine,  aspen,  white  fir,  and  bristle- 
cone  pine  occur  at  higher  elevations  in  adjacent  mountains.  These 
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forest  communities  are  not  plotted  on  the  regional  vegetation  map  due  to 
the  small  areas  involved. 

The  area  also  offers  recreation  such  as  Christmas  tree  cutting  and 
harvesting  of  pine  nuts. 

Revegetated  community.  The  revegetated  area  (fig.  2-15)  is  estab- 
lished within  the  pinyon- juniper  -  big  sagebrush  zone  and  now  consists 
of  crested  wheatgrass,  native  forbs,  and  shrubs. 

Originally,  this  community  was  vegetated  by  pinyon-juniper  or  big 
sagebrush.  The  objectives  for  maintaining  the  revegetated  communities 
are  to  improve  the  watershed,  improve  wildlife  habitat,  and  increase  the 
amount  of  forage  for  domestic  animals.  Domestic  livestock  and  wild 
horses  are  in  direct  competition  for  forage  in  this  community.  Wild 
horses  will  probably  concentrate  in  this  community  as  the  herd  size 
increases. 

Shadscale  community.  This  community,  figure  2-16,  is  dominated  by 
shadscale  which  occurs  in  the  more  saline,  fine-textured,  gray  desert 
soil  areas  of  the  valiey  floor.  There  are  sub-communities  of  winterfat 
and  small  rabbitbrush  within  the  shadscale  communities.  Native  perennial 
grass  was  associated  with  the  winterfat  in  the  past,  but  overgrazing  by 
livestock  reduced  the  amount  of  grass,  and  rabbitbrush  invaded  (Stewart 
et  al  1940).  Halogeton,  an  introduced  weed  species  poisonous  to  livestock, 
has  also  invaded  disturbed  or  overgrazed  areas. 

Project  site.  Table  2-13  identifies  the  acreage  of  each  vegetative 
community  at  the  proposed  project  site.  These  figures  represent  only  a 
small  portion  of  the  area  described  in  the  regional  setting. 
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Table  2-13.  Vegetation  communities  at  the  proposed  Al unite  project 

site  in  Wan  Wan  Valley 


Mixed 
shrub-grass 


Major  vegetative  communities 
(acres) 


Pinyon-  Shad- 

juniper    Revegetated   scale 


Al  unite  mine 
(including  spoil  pile) 


19 


Processing  plant  complex   1,504 
Water  system  66 

Transportation  system       260 
Construction  material  sites   65 

Communication  facilities  ~ 

Total  1,914 


453 


460 


15 


15 


20 


20 


Threatened  and  endangered  species.   Inventory  work  within  the  area  of 
concern  is  limited  to  the  project  site.  An  extensive  survey  of  areas 
that  would  be  disturbed  was  completed  by  BLM  personnel  during  October 
1975  (after  the  flowering  period),  and  no  threatened  or  endangered 
species  were  found. 
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WILDLIFE  AND  WILD  HORSES 

Regional  setting.  The  geographic  area  of  concern  outlined  in  figure 
2-17  contains  wildlife  habitat  that  could  be  directly  influenced  by 
construction  and/or  operation  of  the  proposed  al unite  project.  The 
animal  species  list  (appendix  C)  for  the  area  includes  59  mammals,  99 
birds,  17  reptiles,  and  1  amphibian.  Animals  of  major  interest  to  man 
are  discussed  below.  These  are  species  that  provide  a  recreation  exper- 
ience either  from  hunting  or  observation  in  their  natural  habitat. 
General  distribution  patterns  of  these  major  interest  animals  within  the 
region  are  shown  in  figure  2-17. 

Mule  deer.  A  small  resident  population  utilizes  the  area  year- 
round.  There  is  very  little  in  or  out  seasonal  migration  of  deer  in 
this  region.  The  lack  of  high  quality  summer  range  is  probably  the 
limiting  factor  influencing  the  deer  population.  Game  management  personnel 
from  the  Utah  Division  of  Wildlife  Resources  feel  that  hunting  pressure 
and  the  high  densities  of  mountain  lion  and  coyotes  may  be  compounding 
with  range  conditions  to  suppress  the  ratio  of  recovery  of  these  deer 
populations. 

Deer  compete  with  domestic  livestock  and  wild  horses  for  forage  and 
water.  The  revegetated  community  provides  spring  and  fall  forage  for 
all  species.  Some  preferred  deer  browse  species  in  the  area  are: 
alder-leaf  mountain  mahogany,  curl-leaf  mountain  mahogany,  bitterbrush, 
cliffrose,  and  sagebrush  (Reynolds,  1960). 
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Mountain  lion.  The  mountain  lion  was  declared  to  be  a  game  animal 
in  Utah  in  1967.  The  population  density  is  not  known,  but  13  were 
harvested  during  1974  and  1975  within  the  deer  herd  unit  which  includes 
the  proposed  project  site  (Division  of  Wildlife  Resources,  1975). 

Mountain  lions  feed  mainly  on  mule  deer  and  porcupines.  Other  food 
items  in  the  eastern  Great  Basin  include  rabbits,  hares,  beaver,  skunks, 
horses,  cows,  dogs,  elk,  goats,  mice,  ground  squirrels,  and  grass  (Robinette 
et  al.,  1959). 

Raptors.  At  least  14  species  of  raptors  (see  appendix  C)  have  been 
observed  in  the  area.  Red-tailed  and  ferruginous  hawks  are  common  and 
are  usually  present  all  year  long.  Golden  eagles  reside  in  the  area 
year-round  but  are  only  observed  occasionally  because  their  range  includes 
more  than  Wah  Wah  Valley  and  the  surrounding  mountains.  Northern  bald 
eagles  are  observed  occasionally  during  winter  months.  Observations  by 
BLM  employees  indicate  the  area  is  primarily  used  by  raptors  for  hunting 
prey  (small  mammals,  birds,  and  reptiles).  Extensive  surveys  have  not 
identified  concentrated  raptor  nesting  within  the  area. 

Antelope.  Pronghorn  antelope  are  present  and  obtain  part  of  their 
forage  from  the  area  during  all  seasons  of  the  year.  However,  they 
range  over  a  much  larger  area  for  all  of  their  food  and  habitat  require- 
ments. 

Beale  and  Smith  (1970,  1973)  indicate  that  black  sagebrush  is  the 
major  browse  species  utilized  by  antelope  in  this  area  during  the  fall 
and  winter  months.  Forbs  are  also  important  in  their  diet  during  the 
spring  and  summer.  Antelope  utilize  both  the  mixed  shrub-grass  and 
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shadscale  vegetation  communities.  Trend  counts  for  the  total  southwest 
desert  antelope  population  indicate  populations  are  decreasing  (Division 
of  Wildlife  Resources,  1975).  The  reason  for  this  trend  has  not  been 
established. 

Other  mammals.  There  is  a  wide  range  of  small  mammals  in  the  area. 
Carnivorous  mammals  such  as  coyote,  bobcat,  and  fox  are  hunted  and 
trapped  in  the  fall  and  winter  for  their  fur. 

Project  site.  Acres  of  wildlife  and  wild  horse  habitat  within  the 
proposed  alunite  project  site  are  identified  in  table  2-14. 

Little  acreage  of  high  quality  native  wildlife  habitat  occurs  in 
the  project  site.  Less  than  15  acres  of  the  revegetated  area  is  within 
the  proposed  project  site.  None  of  the  deer  habitat  is  considered  to  be 
critical  winter  range. 


Table  2-14.  Acres  of  deer,  antelope  and  wild  horse  habitat  at  the 

proposed  Alunite  project  site 


(acres  of  habitat) 
Deer Antelope Wild  horses 


Alunite  mine 

473 

14 

473 

Processing  plant  complex 

— 

1,504 

-- 

Water  system 

— 

66 

— 

Transportation  system 

45 

280 

45 

Construction  material  sites 

15 

50 

15 

Communication  facilities 

7 

540 

— 

7 

Total 

1,914 

540 
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Wild  horses.  A  wild  horse  herd  migrates  in  and  out  of  the  area 
(see  figure  2-17).  Twenty-nine  animals  (22  adults,  7  colts)  were  counted 
by  BLM  employees  on  January  7,  1976  during  a  helicopter  survey.  The 
horses  will  probably  concentrate  in  the  revegetated  community  as  herd 
size  builds  up  because  of  the  easy  availability  of  grass  for  forage. 

Endangered  species.  Although  the  project  site  is  within  the  range 
of  the  endangered  peregrine  falcon,  no  peregrine  falcon  sightings  have 
been  recorded  for  the  area. 

CULTURAL  RESOURCES  -  HISTORY  AND  ARCHAEOLOGY 

Regional  setting.  The  geographic  area  of  concern  for  cultural  resources 
encompasses  the  area  in  which  historical  structures  and  archaeological 
resources  could  either  be  directly  affected  by  construction  activities 
associated  with  the  proposed  project,  or  indirectly  affected  by  the 
increased  number  of  people  who  would  be  visiting  and  working  in  the  area 
(fig.  2-18). 

Historical  activity  first  occurred  in  this  portion  of  Utah  with 
exploration  by  the  Dominguez-Escalante  Party  in  1776  and  Jedediah  Smith 
in  1826.  There  is  no  physical  evidence  of  these  explorations.  Actual 
colonization  began  by  1857  with  the  Mormon  culture.  Part  of  Beaver 
County  became  the  focus  for  later  events,  including  the  development  of 
presently  existing  towns,  along  with  the  mining  "boom  and  bust"  ghost 
towns  of  Newhouse  and  Frisco  during  the  late  1800s  and  early  1900s  (fig. 
2-18).  There  are  still  some  limited  structural  remains  at  Newhouse. 
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However,  numerous  buildings  in  various  stages  of  decay  dot  the  landscape 
of  the  abandoned  towns ite  of  Frisco. 

Archaeological  sites  from  early  cultures  may  be  present  in  the 
region  since  evidence  of  these  cultures  has  been  found  throughout  western 
Utah.  The  early  cultures  include  the  Llano,  Folsom  and  Piano  Big  Game 
Hunters  -  12,000  B.C.  to  5000  B.C.  -  and  the  hunting  and  gathering 
Archaic  groups  -  9000  B.C.  to  A.D.  1.   For  later  periods,  the  region 
displays  archaeological  recordings  of  the  agriculturally-based  Fremont  - 
A.D.  400  to  A.D.  1300  -  and  the  hunting  and  gathering  Southern  Piute. 
The  Southern  Piute  are  known  to  be  similar  in  some  respects  to  the 
Archaic  culture. 

Since  archaeological  sites  are  the  only  source  of  resource  information 
on  ancient  human  cultures,  such  information  has  considerable  scientific 
and  general  interest.  Historical  structures  also  have  some  scientific 
values,  but  their  major  appeal  is  to  the  general  sightseeing  public. 
Project  site.  An  archaeological  and  historical  survey  conducted  by 
Brigham  Young  University  (BYU),  (Berge,  1974),  is  the  principal  data 
source  on  the  project  site.  This  survey  covered  the  entire  area  of  the 
proposed  alunite  mine.   It  also  covered  the  proposed  processing  plant 
site,  but  did  not  cover  the  area  that  would  be  used  for  tailings  ponds, 
sewage  disposal,  and  gravel  pits.  Support  facility  locations  for  access 
roads,  the  railroad  spur,  and  the  water  system  were  not  surveyed.  Also 
surveyed  were  portions  of  Blawn  Wash  not  directly  involved  in  proposed 
project  construction  activities.  The  BYU  survey  was  apparently  thorough, 
but  site  records  are  very   sketchy  as  regards  description  and  evaluation. 
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Also,  analysis  of  survey  results  is  based  on  two  questionable  assumptions 
(1)  that  sites  are  rendered  valueless  by  chaining,  and  (2)  that  depth 
can  be  ascertained  through  surface  examination  only. 

Using  the  University  survey  maps  and  data,  several  archaeological 
and  historical  sites  have  been  identified  (using  map  plots)  within  2 
miles  of  the  project  site. 

Historical  resources.  Only  a  few  historic  resources  were  found. 
Historical  sites  are  summarized  below  for  each  project  component: 

Mine.  One  site,  a  10-foot  by  10-foot  rock  and  log  cabin,  was 
found  in  the  area  proposed  for  mine  spoil  disposal.  The  scientific 
value  of  this  cabin  is  unknown;  however,  it  is  of  fairly  recent  origin. 
Since  the  site  was  recorded  by  a  trained,  professional  historical  archae- 
ologist, and  no  recommendation  was  made  for  further  work,  it  is  assumed 
that  the  site  has  very  limited  potential  for  the  recovery  of  data  of 
scientific  value. 

Processing  complex.  No  historic  sites  were  found  in  the  area 
surveyed. 

Adjacent  areas.  A  three-room  rock  house  and  a  dugout  were 
found  about  2  miles  south  of  the  proposed  alunite  mine.  The  BYU  survey 
team  recommended  excavation  to  determine  their  historic  value.  Several 
charcoal  kilns  are  located  about  2  miles  northwest  of  the  proposed 
alunite  mine.  The  character  and  state  of  preservation  of  these  kilns  is 
not  known. 

Archaeological  resources.  Archaeological  sites  are  summarized 
below  for  each  project  component.  The  scientific  value  and  complete 
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description  of  these  sites  were  not  determined  or  fully  documented  by 
the  BYU  survey. 

Mine.  The  mine  area  was  fully  surveyed.  Eighteen  sites  were 
recorded,  mainly  along  the  conveyor,  road,  and  transmission  line  routes. 
Nine  sites  were  recorded  within  approximately  100  yards  of  the  proposed 
mine  water  system  or  between  the  conveyor  route  and  water  system  in 
areas  of  potential  construction  activity. 

Processing  complex.  No  sites  were  recorded.  However,  less 
than  25  percent  of  the  area  was  examined. 

Adjacent  areas.   Fifty  sites  were  located  within  2  miles  of 
the  project  site,  mainly  in  Blawn  Wash  to  the  south  and  southwest  of  the 
alunite  mine.  Since  only  a  portion  of  this  area  was  surveyed  (2+  sections), 
an  unusually  high  site  density  is  indicated,  and  the  area  must  be  consid- 
ered as  an  important  archaeological  locale. 

National  Register.  As  far  as  can  be  abstracted  from  the  data 
presently  available,  there  do  not  appear  to  be  any  historic  or  archaeo- 
logical sites  within  or  immediately  adjacent  to  the  project  area  that 
warrant  consideration  for  nomination  to  the  National  Register  of  Historic 
Places.   Further  survey,  testing,  and  salvage  might  change  this  viewpoint, 
however.   If  so,  appropriate  procedures  would  be  initiated  to  include 
contact  with  the  Advisory  Council  on  Historic  Preservation. 

Neither  Newhouse  or  Frisco  are  on  the  State  Register,  although  they 
are  noted  as  potential  properties.   Frisco  in  particular  is  probably  a 
suitable  candidate  for  nomination  to  the  National  Register.  However, 
until  such  time  as  it  is  nominated  or  a  decision  as  to  eligibility  is 
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requested,  this  document  will  treat  it  as  only  a  point  of  local  historical 
interest.  The  site  is  on  private  land. 

AESTHETICS 

Regional  setting.  The  geographical  area  of  concern  for  visual  aesthetics 
is  shown  in  figure  2-4.  This  area  was  selected  because  it  contains  all 
the  major  components  of  the  proposed  project  that  could  be  seen  from 
public  transportation  routes  (see  figures  2-5,  2-6,  and  2-7  in  the 
Topography  section  of  this  chapter). 

The  processing  plant  complex,  al unite  mine  and  microwave  communi- 
cation route  would  be  constructed  in  an  area  that  provides  background 
scenery  for  Utah  Highway  21.  These  components  would  be  located  approxi- 
mately 10  miles  south  of  the  highway.  The  major  access  road  would 
connect  U-21  with  the  processing  complex  and  would  run  diagonally  across 
Wah  Wah  Valley.  Highway  21  receives  only  light  use.  According  to  the 
Utah  Department  of  Transportation  an  average  of  75  vehicles  per  day  used 
this  highway  in  1974.  Five  percent  of  these  vehicles  were  from  states 
other  than  Utah,  and  15  percent  was  heavy  truck  traffic. 

Portions  of  the  proposed  railroad  spur  and  maintenance  road  could 
be  seen  from  the  Union  Pacific  Railroad  line  in  Escalante  Valley.  There 
are  no  passenger  trains  on  this  route  at  the  present  time. 

The  open  space  flatlands,  hills,  and  mountains  of  the  region  are 
similar  to  most  of  the  desert  valleys  and  mountain  ranges  of  western 
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Utah.  Colors  are  drab,  landforms  blend  together  (no  unusual  patterns), 
and  there  is  no  surface  water  present.  The  area  is  not  unique  and  is 
low  in  scenic  quality  when  compared  to  the  National  Forests  and  National 
Parks  in  other  parts  of  the  state. 

Project  site.  The  processing  plant  complex  and  railroad  would  be  located 
in  the  flat,  barren  valley  bottoms  of  Wan  Wan  Valley  and  the  Escalante 
Desert.  There  is  very   little  color  or  texture  contrast  in  this  topography 
These  areas  have  been  classified  by  BLM  as  having  low  scenic  quality 
(Wah  Wah  Planning  Unit  -  Unit  Resource  Analysis,  1973). 

There  is  a  variety  in  the  landforms  and  vegetation  in  the  vicinity 
of  the  proposed  ore  conveyor  system  and  mine  site.  The  flat,  barren 
valley  bottoms  give  way  to  pinyon-juniper-covered  ridges  with  occasional 
rock  outcrops.  A  variety  of  soils,  rock,  and  vegetative  types  provide  a 
pleasant  variation  in  colors  and  textures. 

The  mine  site  ridge  is  similar  in  character  to  other  ridges  in  the 
vicinity.  Mineral  exploration  road  systems  are  evident  along  the  entire 
ridge  system.  Removal  of  pinyon-juniper  trees  by  revegetation  projects 
at  the  base  of  the  mine  site  has  also  altered  the  natural  appearance  of 
the  area.  The  project  site  is  located  in  an  area  that  has  been  classified 
by  BLM  as  having  moderate  scenic  quality  (Wah  Wah  Planning  Unit  -  Unit 
Resource  Analysis,  1973). 
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LAND  USE 

Regional  setting.  The  geographic  area  of  concern  for  land  use  is  shown 
in  figure  2-19.  Land  uses  such  as  recreation,  agriculture,  urban  residen- 
tial and  mineral  development  could  be  affected  by  project- induced 
population  increases. 

Most  of  the  lands  in  Beaver  and  Iron  counties  are  public  lands 
administered  by  the  Bureau  of  Land  Management,  National  Park  Service, 
and  U.S.  Forest  Service.  Table  2-15  shows  percentage  figures  of  land 
ownership  for  the  region. 


Table  2-15.    Land  ownership  patterns   (County  Economic  Facts,  1975, 
Bureau  of  Economics  and  Business  Research,  University 
of  Utah,  Salt  Lake  City,  Utah) 


Beaver  County Iron  County 

Federal 

State 

Private 


77.30% 

48.30% 

9.38% 

6.32% 

13.31% 

35.37% 

The  regional  setting  for  each  major  land  use  category  is  described 
in  this  section. 

Recreation 

Fishing.  Minersville  Reservoir,  located  about  15  miles 
southeast  of  Milford,  provides  excellent  trout  fishing.  The  Utah  State 
Division  of  Parks  and  Recreation  has  constructed  a  29-unit,  high-density 
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campground  at  the  southwest  corner  of  the  reservoir.   In  addition,  a 
double-wide  boat  ramp,  fish  cleaning  station,  and  an  overflow  parking 
area  for  heavy  use  periods  are  available.  During  June  (heaviest  use 
period)  of  1974,  15,295  people  visited  the  reservoir.  Camping  facilities 
are  not  adequate  to  meet  the  demand  during  heavy  use  periods,  and  most 
visitors  camp  or  park  on  unimproved  private  and  national  resource  lands 
adjacent  to  the  reservoir.  The  Utah  State  Division  of  Parks  and  Recreation 
has  no  plans  to  enlarge  the  camping  and  boating  facilities. 

Hunting.  Mule  deer  is  the  most  plentiful  and  most  hunted  big 
game  animal  in  Utah.   Harvest  figures  compiled  by  the  Department  of 
Wildlife  Resources  show  that  hunter  success  is  decreasing  in  all  areas 
of  the  state.  Specific  harvest  information  is  not  available,  but  an 
analysis  of  Division  of  Wildlife  Resources  data  indicates  that  this 
region  accounted  for  approximately  2  percent  of  the  deer  harvest  and  2.6 
percent  of  the  hunter  days  for  the  state  in  1974.  Hunter  success  was 
estimated  to  be  15  percent.  The  low  rate  of  hunter  success  can  be 
attributed  to  the  "buck  only"  regulation  which  was  implemented  for  this 
region  in  1974. 

The  entire  Cedar  Antelope  Hunting  Unit  and  approximately  one- 
half  of  the  Southwest  Desert  Antelope  Hunting  Unit  are  included  in  the 
region.   Based  on  an  analysis  of  Division  of  Wildlife  Resources  harvest 
data  for  1974,  it  is  estimated  that  this  region  accounted  for  13  percent 
of  the  permits  sold,  20  percent  of  the  hunter  days,  and  26  percent  of 
the  antelope  harvested  in  the  state.  Hunter  success  was  estimated  at  38 
percent. 
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Five  upland  game  species  were  reported  as  being  hunted  in  the 
region  during  1974.  They  include  pheasant,  chukar  partridge,  mourning 
dove,  sage  grouse,  and  cottontail  rabbit. 

Skiing.  Two  ski  areas  are  located  within  the  region.  Brian 
Head,  located  30  miles  northeast  of  Cedar  City,  draws  most  of  its 
patronage  from  Las  Vegas  and  Southern  California,  with  only  a  small 
percentage  coming  from  local  communities.  Mt.  Holly,  Utah's  newest  ski 
area,  is  located  17  miles  east  of  Beaver.  Operators  of  both  ski  areas 
report  their  facilities  are  not  being  fully  utilized. 

Collecting.  National  resource  lands  are  the  primary  locations 
for  rock  collecting.  Volcanic  activity  has  produced  an  abundance  of 
obsidian  ranging  from  "snowflake"  to  "brown  fleck."  The  Mineral  Mountains 
east  of  Milford  are  one  of  the  few  locations  in  the  west  where  "smoky 
quartz  crystal"  is  relatively  abundant.  The  region  is  highly  mineralized 
and  many  mineral  specimens  suitable  for  collection  can  be  found,  partic- 
ularly in  abandoned  mine  dumps.  However,  the  region  receives  only  light 
use  from  rock  and  mineral  collectors  becuase  of  its  isolated  location. 

Christmas  tree  and  firewood  cutting  as  well  as  pinyon  pine  nut 
collecting  are  popular  recreation  activities  for  local  residents.  The 
quality  of  pinyon  Christmas  trees  in  the  region  is  the  finest  in  the 
state  but  distance  from  large  population  centers  has  allowed  the  demand 
to  remain  moderate.  The  local  cutting  of  firewood  for  personal  use  is 
increasing. 

Sightseeing.   Southwestern  Utah  is  referred  to  as  "Utah  Color 
Country."  The  brilliant  multicolored  erosion  features  of  Bryce  and  Zion 
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national  parks  and  Cedar  Breaks  National  Monument,  combined  with  the 
alpine  meadows  and  lakes  of  the  Dixie  and  Fishlake  national  forests  and 
the  desert  valleys  and  mountains,  provide  a  variety  of  scenic  attractions 
The  National  Parks  and  Monument  attract  the  most  visitors.  Over  70 
percent  of  the  visitors  to  these  areas  are  out-of-state  recreationists. 
However,  in  Fishlake  National  Forest,  70  percent  of  the  recreation  use 
is  generated  from  within  the  state.  The  desert  lands  within  the  alunite 
area  of  concern  are  the  least  frequently  visited  because  of  their  rela- 
tively low  scenic  values  and  location  with  respect  to  major  travel 
zones. 

Off-road  vehicle  use.  Off-road  vehicle  use  is  yery   light 
within  the  region  because  of  the  absence  of  large,  adjacent  population 
centers.   Some  moderate  use  occurs  on  private  lands  near  residential 
areas,  but  there  is  no  evidence  of  concentrated  use  on  national  resource 
lands.  Most  off-road  vehicle  use  in  the  area  occurs  in  conjunction  with 
other  activities  such  as  hunting  or  mineral  exploration. 

Agricultural .  The  grazing  of  sheep  and  cattle  occurs  on  most  of 
the  land  within  the  region.  U.S.  Forest  Service  lands  at  higher  eleva- 
tions are  grazed  by  sheep  and  cattle  during  the  summer  months.  National 
resource  lands  provide  forage  throughout  the  year  for  both  sheep  and 
cattle  but  are  used  primarily  during  the  winter  in  the  western  part  of 
the  region.   Private  rangeland  is  generally  used  during  the  spring  and 
fall. 

Agricultural  cropland  is  irrigated  with  either  surface  water 
from  mountain  streams  or  from  high-volume  pump  wells.  The  Hydrology 


2-76 


LAND  USE 


section  of  this  chapter  discusses  the  relationship  between  water  avail- 
ability and  cropland.  All  water  in  the  Escalante  Valley  has  been  fully 
appropriated  and  no  more  irrigated  cropland  can  be  developed.  Cropland 
in  the  region  is  located  in  the  Escalante  Desert,  Beaver  Valley,  and 
Cedar  Valley.  There  are  approximately  200  acres  of  irrigated  cropland 
located  at  the  Wintch  ranch  in  Wah  Wah  Valley  (see  fig.  2-19).  The 
residential  areas  of  Cedar  City,  Beaver,  Minersville,  Milford,  Enter- 
prise, and  Parowan  are  located  in  the  agricultural  cropland  areas.  The 
principal  crops  are  alfalfa  hay,  small  grains,  potatoes,  silage  corn, 
and  forage  crops.  Table  2-16  summarizes  private  land  uses  in  Beaver  and 
Iron  counties. 


Table  2-16.  Land  use  in  Beaver  and  Iron  counties  excluding  federal, 
and  urban  land  and  small  water  bodies  (Soil  Conservation 
Service,  U.S.  Department  of  Agriculture,  "Utah  Conservation 
Needs  Inventory  Report,"  October,  1970) 


Beaver 

County 

Iron 

Co 

unty 

Acres 

Percent 

Acres 

Percent 

Total 

1,655,680 

100.00 

2 

,112,000 

100.00 

Cropland 

40,109 

2.42 

81,136 

3.84 

Pasture 

4,001 

.24 

17,830 

.84 

Range 

265,721 

16.05 

445,196 

21.07 

Forest 

58,031 

3.50 

321,375 

15.21 

Other 

8,622 

52 

16,542 

.78 

Urban/Residential . 

The 

largest  city 

in  the 

area  of 

concern  is 

Cedar  City  with  an  estimated  population  of  10,000.  Other  residential 
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communities  include  Milford,  Beaver,  Minersville,  and  Parowan,  all  of 
which  have  populations  of  less  than  2,000.  Scattered  residential  areas 
are  located  near  all  of  these  communities. 

Mineral  development.   In  the  past,  mining  activity  was  widespread 
throughout  the  region.  At  the  present  time,  the  only  significant 
mining  activity  is  the  operation  of  iron  mines  near  Cedar  City  by  Utah 
International  and  U.S.  Steel.  The  level  of  prospecting  and  mineral 
exploration  for  uranium,  base  metals,  and  geothermal  energy  by  both 
large  organizations  and  individuals  is  relatively  high  throughout  the 
region. 

Project  site.  Land  use  in  the  proposed  project  area  is  limited  to 
livestock  grazing,  mineral  exploration,  and  recreational  activities. 
The  dominant  use  is  livestock  grazing. 

Grazing.  Components  of  the  proposed  alunite  project  are  located  in 
six  grazing  allotments.  Figure  2-20  shows  allotment  boundaries  and 
project  components.  The  total  grazing  capacity  of  these  six  allotments 
is  23,405  animal  unit  months  (1  AUM  equals  forage  consumed  by  one  cow  or 
five  sheep  for  1  month).  Within  these  six  allotments,  approximately  219 
AUMs  are  located  on  areas  that  would  be  occupied  by  the  proposed  project 
(see  table  2-17).  Of  the  219  AUMs,  19  are  located  at  the  proposed  mine 
area,  164  at  the  processing  plant  area,  and  36  at  offsite  facilities 
such  as  roads,  railroad  spur,  and  water  facilities. 
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SOURCE  ■    B.L.M.     BEAVER      RIVER      RESOURCE     AREA,     LIVESTOCK      FORAGE      ALLOTMENTS,    WAH     WAH    PLANNING     UNIT,     UNPUBLISHED       MAP,    1971 
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Table  2-17.    Grazing  use  summary  -  project  site 


Class  of 

Season 

Allotment 

Operator 

1 ivestock 

of  use 

Antelope  Peak 

Hatch 

Sheep 

Spring-winter 

Willow  Creek 

Cannon 

Sheep-cattle 

Winter 

Burn  Knoll 

Lamoreaux 

Cattle-horses 

Spring-winter 

Cook 

Minor 

Cattle 

Yearlong 

Bucket  Ranch 

Wintch 

Sheep-cattle 

Spring-summer 

Wan  Wan 

Wintch 

Sheep-cattle 

Spring-winter 

Recreation.  Recreation  use  of  the  proposed  project  site  includes 
hunting  for  deer  and  antelope,  cutting  Christmas  trees,  collecting  pine 
nuts  and  gathering  firewood. 

The  project  site  lies  within  deer  herd  62C.  During  the  1974  deer 
hunt,  this  unit  accounted  for  541  hunters  afield  who  harvested  122  deer 
(23  percent  success).  Hunting  pressure  in  the  vicinity  of  the  project 
site  is  light. 

The  project  site  lies  within  the  Southwest  Desert  Antelope  Unit. 
Table  2-18  shows  harvest  data  for  this  herd  unit.  This  unit  is  extremely 
large,  extending  from  Delta  to  Modena  and  west  to  the  Nevada  State  line. 
In  1974,  50  antelope  permits  were  issued  for  this  unit.  This  number 
represents  19  percent  of  the  permits  sold  in  the  state.  There  were  23 
bucks  harvested  resulting  in  49  percent  hunter  success.  The  unit  had  19 
percent  of  the  hunting  pressure  and  12.5  percent  of  the  hunter  success 
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for  the  state.  Hunter  success  for  this  unit  was  23  percent  lower  than 
the  state  average  of  72  percent.  Antelope  are  frequently  observed  by 
BLM  personnel  in  the  area  of  the  proposed  plant  site  and  several  have 
been  harvested  in  Wah  Wah  Valley  in  recent  years.  However,  specific 
information  on  hunting  pressure  is  not  known. 

Table  2-18.    Harvest  data  for  the  Southwest  Desert  Antelope  Herd 


(D 

ivision  of 

Wild"! 

ife 

Re 

isources,  1975) 

Permits 
sold 

Hunters 
afield 

Kill 

Percent 

Year 

Buc 

:k 

Doe 

Total 

success 

1969 

29 

28 

22 

22 

78 

1970 

30 

29 

23 

23 

79 

1971 

30 

29 

22 

22 

76 

1972 

35 

34 

26 

26 

76 

1973 

35 

35 

21 

21 

60 

1974 

50 

47 

23 

23 

49 

The  proposed  mine  site  lies  at  the  eastern  edge  of  an  excellent 
Christmas  tree  and  pine  nut  collecting  area  (see  fig.  1-2),  mainly  used 
by  residents  of  Beaver,  Minersville,  and  Mil  ford.  There  are  no  figures 
available  on  the  quantity  of  woodland  products  that  are  harvested  in 
this  area.  Christmas  trees  have  been  cut  illegally  for  many  years  and 
pine  nuts  are  gathered  on  a  free-use  basis  by  family  groups  for  personal 
use. 

Mineral  exploration.  There  are  at  least  two  mining  claims  in 
addition  to  claims  filed  by  the  applicant  in  the  specific  areas  proposed 
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for  the  location  of  al unite  project  components.  There  are  numerous 
mining  claims  in  the  general  area  of  the  project  site  and  the  applicant 
considered  these  claims  in  proposing  locations  for  the  alunite  mine, 
processing  plant,  and  offsite  support  facilities.  At  the  present  time 
there  is  no  evidence  of  development  activity  on  existing  mining  claims 
within  2  miles  of  the  project  site.  However,  work  has  been  performed 
within  the  last  2  years  on  at  least  two  claims  located  approximately  2 
miles  from  the  proposed  alunite  mine.  No  information  on  the  potential 
mineral  value  of  these  claims  is  available. 

Summary  of  land  use  by  component  for  the  proposed  project.  Table 
2-19  shows  land  use  for  major  components  of  the  proposed  project. 


Table  2-19.    Acreage  summary  for  each  land  use  at  the  proposed  project 

site 


Land  use  -  acres 


Woodland       Deer       Antelope 
Project  component Grazing   products hunting hunting 


Alunite  mine 

487 

473 

473 

14 

Processing  plant 

1 

,504 

-- 

-- 

1,504 

Water  system 

66 

-- 

-- 

66 

Transportation  system 

280 

-- 

45 

280 

Construction  materials 

65 

-- 

15 

50 

Communication  facilities 

2 

7 
,409 

7 
480 

7 
540 

— 

1,914 
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SOCIOECONOMIC  CONDITIONS 


Introduction 


Geographic  area  of  concern.  The  proposed  project  would  be  located 
in  a  sparsely  populated  area  of  Beaver  County.  The  anticipated  new 
population  associated  with  the  project  would  be  expected  to  live  in  the 
nearest  communities  offering  satisfactory  living  conditions,  i.e., 
Milford,  Minersville,  and  Beaver.  The  total  population  of  these  three 
communities  is  less  than  3,500  people,  and  only  limited  services  are 
available.  Cedar  City  (population  10,000),  approximately  90  miles 
driving  distance  from  the  proposed  site,  may  be  a  more  attractive  community 
to  some  of  the  new  population.  Thus,  the  socioeconomic  values  described 
would  be  applicable  to  all  of  Beaver  and  Iron  counties,  concentrating  on 
the  major  communities  of  Milford,  Minersville,  Beaver,  and  Cedar  City 
(see  figure  2-21 ). 

Background  and  trends.   Beaver  County  was  first  settled  in  the 
1850s.  The  discovery  of  silver  several  decades  later  created  a  boom 
situation.   Railroad  connections  to  Milford  led  to  further  growth  as  a 
major  cattle  shipping  center.  When  the  silver  ran  out,  most  of  the  boom 
towns  disappeared  and  Beaver  County's  population  stagnated  until  the 
1940s  (Bureau  of  Economic  and  Business  Research,  1967).  Since  then, 
lack  of  job  opportunities  led  to  several  decades  of  outmigration  and 
declining  population,  which  characterized  Beaver  County  until  1970. 
Declining  unemployment  and  increasing  job  opportunities,  resulting  from 
geothermal  exploration  and  an  improving  agricultural  economy,  are  now 
slowing  outmigration  of  residents. 
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Iron  County  was  settled  in  1849.  The  population  has  relied  primarily 
on  farming  and  livestock  and,  in  later  years,  on  iron  ore  production  for 
economic  support.   Iron  County  has  a  long  history  of  sustained  growth 
brought  about  by  the  establishment  of  a  broader  economic  base  than  that 
of  the  surrounding  counties  (Bureau  of  Economic  and  Business  Research, 
1967).   Indications  are  that  growth  has  rapidly  accelerated  since  the 
1970  census,  mainly  due  to  the  fact  that  Cedar  City,  as  a  regional 
service  center,  attracts  more  new  business  and  new  population  than  other 
nearby  areas. 
Population 

Past  trends.  Population  patterns  in  Beaver  County  have  closely 
resembled  most  other  rural  counties  in  the  state  over  the  past  several 
decades.  These  patterns  include  declining  population,  outmigration,  and 
an  increasing  proportion  of  the  aged.  While  the  population  of  Utah 
increased  by  almost  20  percent  between  1960  and  1970,  almost  half  of  the 
state's  29  counties,  including  Beaver  County,  lost  population  during 
that  decade.  Beaver  County's  population  fell  by  12.3  percent  between 
1960  and  1970  (U.S.  Bureau  of  the  Census,  1971). 

Population  change  has  been  quite  different  in  Iron  County,  where 
population  increased  by  12.8  percent  between  1960  and  1970.  However, 
all  of  this  increase  took  place  in  Cedar  City;  population  in  the  remainder 
of  Iron  County  actually  declined  (U.S.  Bureau  of  the  Census,  1971). 
Table  2-20  shows  population  for  Beaver  and  Iron  counties,  southwestern 
Utah,  Utah,  Mountain  States,  and  the  United  States  and  compares  the 
rates  of  population  change. 
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SOCIOECONOMIC 


Characteristics.  The  population  of  Beaver  County  is  generally 
older  than  the  population  in  the  rest  of  the  state  with  fewer  residents 
under  age  18  and  more  over  age  65.  At  the  time  of  the  1970  census, 
Beaver  County  registered  1.2  percent  minorities.   In  contrast  to  the 
state  as  a  whole,  Beaver  County  has  more  males  than  females  and  a  smaller 
average  number  of  persons  per  household  (U.S.  Bureau  of  the  Census, 
1971). 

The  median  age  in  Iron  County  is  lower  than  the  state  median  age 
(although  there  are  relatively  fewer  people  under  age  18  and  more  over 
65),  because  of  the  enrollment  at  Southern  Utah  State  College  in  Cedar 
City.   In  1970,  Iron  County  had  1.1  percent  minorities.  As  in  Beaver 
County,  males  outnumber  females,  and  the  average  number  of  persons  per 
household  is  below  the  state  average  (U.S.  Bureau  of  the  Census,  1971). 
Table  2-21  details  these  population  characteristics. 

Migration.  Both  Beaver  and  Iron  counties  have  had  a  pattern  of 
outmigration,  mainly  attributable  to  young  people  leaving  the  area  in 
search  of  better  job  opportunities.  The  outmigration  pressure  has  been 
much  less  severe  in  Iron  County,  partly  due  to  the  presence  of  Southern 
Utah  State  College  which  constantly  brings  young  people  to  the  area. 
Table  2-22  reflects  components  of  population  change,  comparing  natural 
increases  in  population  to  net  migration  (U.S.  Bureau  of  the  Census, 
1971). 
Employment  and  economic  base 

Employment  and  trends.  Approximately  three-fourths  of  Beaver 
County's  employment  is  wage  and  salary  employment,  with  the  remainder 
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DESCRIPTION  OF  ENVIRONMENT 


consisting  of  both  farm  and  nonfarm  proprietors.  The  major  employment 
sectors,  in  order  of  magnitude,  are  nonfarm  proprietors,  state  and  local 
government,  trade  and  farm  proprietors.  By  far  the  fastest  growing 
sector  has  been  construction,  followed  by  manufacturing  and  services. 
Farm  employment  has  been  decreasing  (U.S.  Department  of  Commerce,  1975). 

Employment  in  Iron  County  is  more  diversified  than  in  Beaver  County. 
The  largest  employment  sectors  are  trade,  state  and  local  government, 
followed  by  services,  nonfarm  proprietors,  farm  proprietors  and  manu- 
facturing. The  fastest  growing  sector  is  finance,  insurance,  and  real 
estate,  which  has  grown  by  almost  23  percent  annually  since  1969.  Other 
sectors  which  have  been  expanding  rapidly  are:  trade,  transportation, 
communication,  public  utilities,  and  federal  civilian  employment  (U.S. 
Department  of  Commerce,  1975).  Table  2-23  compares  Beaver  and  Iron 
county  employment  and  growth  to  the  state  as  a  whole. 

Major  employers.  The  largest  single  employers  in  Beaver  County  are 
the  Union  Pacific  Railroad,  Beaver  School  District  and  Farwest  Garments. 
About  100  railroad  employees  work  in  Mil  ford,  resulting  in  a  significant 
contribution  to  the  economic  base.  Employees  of  the  Beaver  School 
District  work  in  Milford,  Beaver,  and  Minersville;  Farwest  Garments  is 
located  in  Beaver  (Bureau  of  Economic  and  Business  Research,  1975). 
Phillips  Petroleum  (geothermal  exploration)  and  the  Milford  Valley 
Hospital  are  other  significant  employers  in  Milford. 

The  largest  employer  in  Iron  County  is  Southern  Utah  State  College, 
followed  by  the  Iron  County  School  District,  state  and  local  government, 
Utah  International,  the  Federal  Government,  Valley  View  Medical  Center 
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DESCRIPTION  OF  ENVIRONMENT 


and  the  Coleman  Company.  Most  of  this  employment  occurs  in  Cedar  City, 
but  a  proportionate  amount  of  state  and  local  government  work,  including 
school  employment,  occurs  in  Parowan  (Bureau  of  Economic  and  Business 
Research,  1975). 

Seasonality  and  unemployment.  Employment  in  Beaver  County  is  at  an 
annual  low  in  November  and  increases  by  almost  20  percent  to  a  high  in 
July.  This  cycle  differs  from  the  cycle  occurring  in  the  state  as  a 
whole,  which  is  at  a  high  level  in  the  fall,  reflecting  growth  con- 
current with  the  Christmas  shopping  season.  Beaver  County's  cycle 
reflects  agriculture  more  than  trade  and  services.  Unemployment  has 
been  lower  than  the  state  average  since  1971,  and  Beaver  County's 
average  unemployment  of  5.5  percent  for  1974  was  0.6  percent  lower  than 
that  for  the  state  (Utah  Department  of  Employment  Security,  1974  and 
1975). 

Iron  County  employment  grows  from  a  low  in  February  to  a  high  in 
October,  with  total  employment  growing  by  12  percent  over  this  period. 
This  is  similar  to  the  state  pattern.   Iron  County's  unemployment  of  4.6 
percent  for  1974  was  1.5  percent  lower  than  that  of  the  state  (Utah 
Department  of  Employment  Security,  1974  and  1975). 
Income 

Total  personal  income.  The  sectors  which  contribute  most  to  the 
income  of  Beaver  County  are:  transportation,  communication  and  public 
utilities  (22  percent);  farms  (19  percent);  state  and  local  government 
(15  percent);  wholesale  and  retail  trade  (12  percent).  The  sectors 
which  have  experienced  the  largest  annual  growth  since  1970  have  been 
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SOCIOECONOMIC 


contract  construction  (+31  percent),  farms  (+15  percent),  wholesale  and 
retail  trade  (+12  percent),  and  state  and  local  government  (+10  percent) 
(U.S.  Department  of  Commerce,  1975). 

Total  personal  income  in  Beaver  County  has  grown  by  more  than  12 
percent  annually  since  1970,  which  compares  with  an  11  percent  annual 
growth  rate  experienced  by  the  state.  Per  capita  income  in  Beaver 
County  ranks  twentieth  among  Utah's  29  counties,  but  has  grown  by  8 
percent  annually  since  1970  (U.S.  Department  of  Commerce,  1975). 

The  sectors  which  produce  the  most  income  in  Iron  County  are  state 
and  local  government  (19  percent),  wholesale  and  retail  trade  (19  percent), 
and  the  farm  sector  (15  percent).  The  sectors  in  which  income  has  grown 
the  fastest  since  1970  are  finance,  insurance,  and  real  estate  (+31 
percent),  contract  construction  (+24  percent),  and  farming  (+23  percent) 
(U.S.  Department  of  Commerce,  1975). 

Iron  County's  total  personal  income  has  grown  by  almost  13  percent 
annually  since  1970,  faster  than  the  state  and  Beaver  County  (table 
2-24).  Per  capita  income  in  Iron  County  ranks  11th  among  the  29  counties. 
Annual  growth  of  9  percent  is  slightly  higher  than  growth  in  the  state 
over  the  same  period  (U.S.  Department  of  Commerce,  1975).  Table  2-25 
indicates  total  personal  income  by  major  source  for  Beaver  and  Iron 
counties,  plus  comparisons  with  the  state. 

Income  distribution.  At  the  time  of  the  1970  census  (U.S.  Bureau 
of  the  Census,  1972),  the  median  family  income  in  Beaver  County  was 
approximately  $2,000  lower  than  the  state  figure.  More  than  37  percent 
of  the  families  earned  less  than  $6,000  annually  and  less  than  9  percent 


2-95 


Z3 

to 

QJ 

S- 

Z5 

CD 

-- — -- 

LO 

** 

r\ 

O)  <T> 

a 

, — 

S- 

<u 

r— 

R 

*p— 

E 

S- 

o 

CL 

o  <: 

o  cu 


c  u. 
aj 

E    E 

-M  O) 
i-  +-> 
re  00 
O-  >^| 
CD  CO 

Q 


00 

4- 

CD 

c 

•  i — 

> — < 

4-> 

c 

00 

13 

u 

O 

•r— 

cj 

E 

o 

c 

C 

o 

o 

S- 

o 

•— ' 

LU 

•a 

1 — 

c 

t0 

fO 

c 

o 

S- 

■  1 — 

aj 

CT 

> 

CD 

10 

a: 

0J 

CO 

« 

to 

•* 

•r— 

■V 

00 

E 

>> 

O 

i — 

a 

T3 

c 

C 

-r" 

«=C 

, 

cj 

re 

•f— 

cz 

E 

o 

o 

co 

c 

S- 

o 

CU 

u 

CLUJ 

, 

fO 

+-) 

o 

CM 


CU 

re 


ro 

r-«. 

i 

cu 

o 

+j 

i-» 

re 

cm 

+j 

r~ 

oo 

„ 

jC 

+-> 

3 

O 

>> 

5- 

c  +-> 

Dl 

o   c: 

s-   rs 

i — 

i—i    o 

re 

o 

Z3 

C 

c 

re 

s-  >> 

qj 

CU   +-> 

en 

>  c 

re 

re   Z3 

5- 

cu   o 

cu 

on  c_> 

> 

<=t 

>. 

c  +-> 

o   c 

S-     13 

i— •    o 

c_> 

CO 

r-» 

tTi 

i 

5-    >, 

cu  +-> 

>   c 

re   3 

cu   o 

CQ   C_J 

O     C 

S-     =3 

>—  o 

O 

c_> 

r^ 

en 

r 

s-  >, 

cu  +-> 

>   c 

re   13 

cu   o 

CQ  o 

CO 

CO 

S^ 

+ 

(XI 

IX) 

CO 

1 — 

CM 

<~ 

<o 

1 — 

r-- 

LO 

00 

LO 

i — 

cr> 

t— 

f^ 

r— 

+ 

f^ 

, — 

o 

+ 

+ 

+ 

+ 

+ 

*3" 

^"5 

<y\ 

co 

o 

LO 

LO 

CM 

CXl 

C\J 

co 

■=3" 

,— 

LO 

CM 

CO 

^— 

1 — 

i— 

T— 

t-~ 

r— 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

1— 

LO 

LT) 

CO 

r~- 

■— 

r-» 

CM 

+ 

CO 

+ 

CM 

+ 

r-~ 

LO 

+ 

CM 

+ 

o 

+ 

r~- 

LO 

ro 

LO 

5* 

CM 

CO 

1X5 

CTl 

LO 

^J" 

LO 

CM 

1 — 

CNJ 

CO 

LO 

ro 

CM 

LO 

LO 

*• 

n 

n 

r. 

^ 

*\ 

CTl 

I 

LD 

LO 

CTl 

CO 

CO 
■faO- 

1 

>^- 

LO 

CM 

CO 

LO 

CD 

WD 

CO 

i — 

^d" 

^d" 

CO 

LO 

LO 

«* 

i — 

LO 

LO 

CM 

LO 

#> 

1 

1 

n 

« 

•N 

r\ 

o 

1 

CM 

«* 

CO 

1 — 

^~ 

<yy 

<* 

LO 

LO 

■sl- 

CTi 

LO 

>* 

■=3- 

r\ 

CM 

^t- 

o 

CM 

I 

<3- 

LO 

ro 

^J" 

CO 

#* 

^ 

** 

^ 

#« 

r* 

r-» 

, 

*d- 

CO 

** 

CM 

CM 

1 

CO 

C/O 

LO 

cn 

00 

co 

CM 

CO 

r--. 

vO 

CM 

r^ 

, — 

^T 

1 — 

CM 

LO 

ro 

i 

en 

LO 

F 

LO 

n 

i 

ry 

r. 

r\ 

#s 

r-» 

, 

, 

o 

CM 

■e<* 

1 — 

re 

S- 

cu 

o 

E 

4- 

o 

o 

c: 

c: 

o 

'"~ 

+j 

- 

13 

o 

oo 

JD 

-O 

cu 

s_ 

•i— 

■*-> 

E 

o 

S- 

c 

o 

+-> 

+->re 

cu 

CJ 

u 

u 

cu 

c   cu 

E 

oo 

c 

QJ 

•i— 

o   o 

+-> 

CJ 

+-> 

'r— 

E 

s^ 

o   c 

00 

cu 

c 

o 

CL 

re 

3 

E 

cu 

i 

o 

o 

r—     S- 

■•—> 

o 

E 

re 

c: 

S- 

re   ^ 

TD 

o 

>> 

c 

•r- 

Q- 

c:   oo 

re 

c 

re 

o 

O   c 

•i — 

Q- 

00 

re 

■o 

oo  •>— 

cu 

S- 

-M 

c 

S- 

CJ 

>! 

S- 

cu 

•r— 

re 

CU  i— 

c 

+-> 

cu 

Q. 

to- 

Q- re 

cu 

s_ 

14- 

re 

S- 

•i — 

"O 

cu 

L0 

i — 

CJ 

o 

00    o 

•r— 

CL 

c 

re 

Ol 

00    O 

oo 

o 

re 

4-> 

S- 

re 

CU    oo 

CU 

S- 

s_ 

o 

cu 

_i 

1 

or 

CL. 

\— 

I— 

a. 

QJ 

> 

■1 — 

i — 

QJ 

u 

CU 

c 

1 — 

CU 

Q--TJ 

O 

•r— 

CD 

00 

a. 

CL) 

S- 

c 

0J 

4- 

^Z 

O 

3 

00 

CU 

E 

> 

'_ 

•f— 

CU 

+-> 

+J 

•1 — 

00 

c 

o 

•1— 

D. 

cu 

TD 

1 — 

C 

-Q 

re 

re 

s- 

*^ 

re 

<u 

Q. 

5- 

E 

CU 

o 

JZ 

(J 

2 

QJ 

00 

00 

QJ 

1 — 

5- 

QJ 

13 

D1 

CU 

•j— 

> 

14- 

•1 — 

1 — 

QJ 

_C 

-M 

4-> 

Z3 

jQ 

00 

QJ 

>> 

-^ 

4-) 

re 

C 

E 

rs 

o 

+-> 

CJ 

c 

QJ 

<u 

E 

•i-  -o 

re 

-^ 

S-    00 

O    ■!- 

3  -c 

l— 

QJ 

r— 

CL       . 

o  cu 

CU      S- 

cl  cu 

x: 

c    2 

QJ    CU 

JC     00 

3  i— 

QJ 

CU 

>  J^. 

. 

•i-     S- 

cu 

-M    O 

CJ 

re   3 

CC 

en 

cu 

cu  -a 

"O 

j^: 

c   c 

•r- 

s- 

re 

00 

o 

00 

CU 

2 

■r-   >> 

S- 

M- 

cu   c: 

<4- 

O 

S-    o 

=3     O 

O 

CU 

en  <j 

QJ 

CJ 

•i— 

U 

re 

4-     QJ 

re 

( — 

.C 

r 

Q. 

00    4-> 

CL 

>> 

JZ    c 

>, 

CO 

1—    ■!- 

CO 

2-96 


- 

fT3 

•- — - 

a; 

LO 

'_ 

rv 

3 

cn 

CO 

•— 

«, 

, 

Q.i 

•  r— 

cj 

s_ 

S- 

Cl 

QJ 

< 

o  <u 

O  i— 
4-  U_ 

o 

E 
+->    CD 

c  -t-> 

QJ  co 
E  >J 
+->  oo 

ra  c 
a.  o 

QJ    -r- 

q  +-> 
ra 

•  E 
oo   i. 

•  o 


CO     CO 

ai   cj 


cz   o 

o  o 
u  o 

LxJ 

O   r— 
i—i     CZ 

o 
-a  -I- 

c   en 
ra   at 

or 

s- 
aj     •> 

>  CO 

ro  -r- 

QJ  CO 

CO  >, 

«*    ro 

qj   c 

O  <C 

S- 
3    o 

O  -i- 

co    E 

O 

>>  c 

-Q    O 
O 

QJ    LU 


LO 

CM 

I 
CM 


rO 


CO 

rv 

i 

QJ 

o 

4-> 

rv 

1X3 

en 

+J 

-- 

00 

„ 

JZ 

+J 

3 

O 

>> 

5- 

c   +-> 

CT 

o   cz 

s-   3 

^~ 

<— '    o 

TO 

o 

rs 

c 

cz 

ra 

5-     >, 

QJ 

QJ    +-> 

cn 

>     CZ 

ca 

ra    3 

s_ 

QJ    O 

OJ 

CO  o 

> 

cC 

>> 

cz  +-> 

o   c 

s-   rs 

i— •   o 

<_> 

co 

rv 

cn 

r— 

i-   >> 

QJ   +-> 

>   e 

CO     3 

QJ    O 

CO  <_> 

>, 

cz  +-> 

o   cz 

S-     =5 

i— <   o 

o 

c_> 

rv 

a-> 

5-    >> 

QJ    4-> 

>     CZ 

tO     3 

QJ     O 

CO   (_> 

CT   CM   LO   f —   CO 

O   «3"   CM   CO   CO 

r—   r—   r-  CM    + 
+     +     +     + 


OOi-LOCOCO 

i—  i—  CO  CO  O 

+  +   +  +  + 


ninonoi — 
i —  i —  <cr  rv  o 
+   +   +   +   + 


O  CO  Ol  CM  N 

rv  rv  . —  o  i — 

CD  ro  CO  vt  vl- 


<j  ooianot*) 


lo  lo  *a-  co  cm  ro  co 


CT  i —  CD  LO  CM  r—     CM     I —  i —  CO  LT)  <a-  O  ■* 
T  +  +"     +  T     +     ++         +  +  + 


co  lo  co  i  lo  rv 


co  ,—  co 

CO  CD 

1 — 

CM  . h 

CNJ    I 

CO 

+    + 

+  + 

+ 

CT  LO  i —   I  rv  CO 


<3"  r LO 

I—  I—  + 


O  i— 
CO  i — 

+  + 


NOMCO^OM 
NOlinONN 
CO   CO   CO   CT   CO  CM 


CO   r— 
CM 

CTi  LO   isfr 

lo  n  i — 

CO 

CNJ   CM  1 — 

CM    CTl 
CO   CO 
CO   CO 

■=3-  co  co 
vf  rv  co 

CT   CO   CD 

LO  o  «a- 
icon 
O  cr>  CO 

CO   CTl   CO 
vt   CO 
CD  CM 

rv 
oo 

CM   i —   i — 

CM   CO 

•— 

co  «3-  co  co  «a-  co 

.—  r—  o  ■—  co  cz) 
'+'+  +  +   + 


i —  (\IN  NOJ  ID 

cd  cn  lo  co  o  cn 
•—+   +  +•—  + 

+  + 


CT  O  ^t  CM   IV   CTi  UD   CM 

IV  IT)  CO  N   LO   N  CO   Lf) 

<=3"  CO   CO  CM    CM   LO   cd" 

i —  CM  ^a-  O  CM         rv 


n3  CM    CM   CM   00   CO 

i —  mni —  r-v. 

i—   ^f  CD 

CM  l — 


CO  CD  LO  CM  CO 
LO  O  CT  LO  ^J" 
CO   O   CO   CO   CM 

O   . —   LO  CM   CO 

CM 

<aO 


CO   i —   i —  CM   CT 

i —   CO   Nl —  CT 
CO  CM    CT  i—   [V 


LO   CT  LO  fl   CO  IV 

CO  i —  LO  CM   LO 

i —  i —  CD  LO  CO 

CO   *3-   ' —  i —   LO 
CM 


O  LO  CO  fl  i —  CM 
CD  O  CO  CT  CO 
CO  CM  CM     CM  OJ 


LO 
LO 
CD 


CNJ  CO  O  CD  LO  CT 

CO  CO  CT  <^-  LO  00 
CD  i —  LO  CD  <-  ^t 


NOlfONLOON 
Iv  rv   CM   LO   LO   r —   CD 

rv  lo  co  co   cm 


LO 
CM 

rv 

CM 


CO 
CD 

LO 


CM 

QJ 

=  § 

i — 

T3 

>) 

r— 

s_ 

+ 

ai 

+-> 

+-> 

CO 

ra 

Z3 

Q 

-a 

c: 

CT 

l/l 

>> 

CM 

(/) 

JD 

. — 

QJ 

z 

+ 

1 — 

QJ 

S_ 

E 

o 

o 

CJ 

o 

c 

r— 

o 

o 

■,— 

CNJ 

•* 

5- 

, — 

CD 

o 

+ 

LO 

</> 

QJ 

CO 

CL 

f£ 

=v 

QJ 

+J 

+J 

•«— 

>> 

rv 

JD 

CD 

i. 

- 

CM 

O 

* 

M- 

QJ 

CT 

E 

CO 

l- 

O 

O 

c 

•f— 

o 

LO 

•  f— 

S- 

CD 

+J 

QJ 

CD 

ro 

-C 

r- 

E 

+J 

o 

S_ 

•  i— 

1 — 

O 

QJ 

t^> 

OJ 

a 

10 

cz 
o 

4-> 
ro 
CJ 

CO 

i_ 

•  i — 

4-> 

+j 

■a 

c 

- 

C 

c 

c 

3     CO 

CO 

QJ 

o 

i — 

ra 

E    QJ 

l- 

E 

•r— 

■i— 

E  '*— 

c 

>, 

O 

QJ 

+-> 

ro 

GU 

O    4-> 

TO 

S_ 

-t-> 

CO 

QJ 

CJ 

+-> 

U 

CJ    -r- 

•i— 

ro  i — 

QJ 

s_ 

OJ 

E 

r^ 

ai 

CZ 

, 

r— 

-t->     ro 

CO 

-r— 

3 

E 

O 

i_ 

i_ 

TO 

r.   'i— 

•  r— 

■r-     O 

QJ 

i_ 

-Q 

o 

u 

-i-> 

S- 

c   ■*-> 

> 

r-    o 

•  ( — 

O. 

CO 

u 

cz 

CT 

CO 

TZJ 

3 

O     3 

•i— 

S- 

o 

•i — 

cz 

•r— 

C 

C 

C 

1/1 

QJ 

•r— 

CJ 

E  '" 

■4-> 

S- 

■o 

-,— 

_ 

s_ 

O 
U 

TO 

C 

TO 

-M     CJ 

ro  ■<- 

+J 

„ 

TJ 

CO 

3 

Cl 

>> 

S- 

tn 

3 

OJ 

M 

4->  r— 

c 

i — 

i —    ro 

■o 

T3 

S- 

O 

5_ 

-!-> 

-l-J 

^~ 

*> 

■r 

S-    JD 

co 

QJ 

TO 

ro 

CZ 

c 

ra 

rj 

o 

E 

>> 

(J 

u 

TO 

QJ 

OJ 

O     3 

QJ 

E 

!_ 

S-    QJ 

-r— 

ro 

, — 

CO 

+-) 

S- 

s- 

03 

CT 

(0 

1,1 

U 

CL  a. 

~> 

c 

QJ 

QJ    +-> 

ra 

r — 

>u 

ro 

+j 

E 

l»- 

cz 

1- 

0) 

c 

i — 

CO 

■f— 

c_ 

T3 

"O    ro 

i_ 

l_ 

CO 

•r— 

— 

>+- 

CO 

C 

3 

•r— 

1 — 

TO. 

TO 

cz  -o 

> 

QJ 

aj 

QJ    4-> 

QJ 

O 

<D-v 

1_ 

i. 

S- 

C 

3 

nj 

C 

c 

c 

o 

c 

CU 

CO     C 

S- 

> 

U- 

Ll_   CO 

^: 

on 

CL  QJ 

OJ 

Q. 

T3 

o 

■o 

£ 

t 

IB 

•  f— 

o 

c 

•  r- 

S- 

1-    ro 

QJ 

O 

4-) 

ro    OJ 

>>oir 

O 

Ll_ 

z: 

CZ 

s_ 

C 

:- 

:• 

CJ 

•: 

L^ 

t— 

1/1 

rj 

o 

—   E 

■M     03 

4  1 

S- 

•1— 

T3 

o 

o 

Z3 

O 

D_ 

Ll_ 

r—     U 

H 

>1 

ro    C 

col 

CO 

-t-)  -r- 

3 
T3 


C 


OJ 


CU 

S- 

- 

3 

CO 

u^ 

S- 

O 

o 

, — 

+J 

CJ 

CJJ 

U1 

CO 

•r— 

•(— 

i — 

S- 

T3 

ro 

Q. 

4-> 

o 

-o 

O 

i~ 

'(— 

+-> 

a. 

o 

> 

CZ 

TD 

TO 

'"~ 

cz 

ro 

o 

■o 

♦J 

OJ 

1- 

-o 

o 

c 

3 

-O 

-: 

. — 

ro 

o 

o 

r^ 

C 

c 

l/l 

,f~ 

ro 

*  i 

4-> 

4-> 

c 

o 

O 

.- 

c 

I— 

2-97 


DESCRIPTION  OF  ENVIRONMENT 


earned  over  $12,000.  Nineteen  percent  of  Beaver  County  families  earned 
less  than  a  poverty  level  income  (mean  income  of  $1,648);  however,  only 
60  percent  of  these  poverty  level  families  were  receiving  public  assistance 
income. 

Iron  County's  median  family  income  of  $8,084  was  about  $1,200  less 
than  the  state  median  family  income.  Almost  one-third  of  Iron  County 
families  received  less  than  $6,000  annually;  about  20  percent  earned 
$12,000  or  more.  Only  10  percent  of  the  county's  families  were  below 
poverty  level,  but  13  percent  received  some  public  assistance  income 
(U.S.  Bureau  of  the  Census,  1972).  Table  2-26  shows  income  distribution 
and  poverty  status  of  families. 
Infrastructures 

Transportation 

Airports,  air  service.  Municipal  airports  are  located  in 
Cedar  City,  Parowan,  Beryl  Junction,  Beaver,  and  Mil  ford.  There  are  no 
private  airports  in  either  county.  Scheduled  airline  service  by  Skywest 
Airlines  is  available  in  Milford  and  Cedar  City,  but  flights  are  more 
frequent  at  the  Cedar  City  airport  (Bureau  of  Economic  and  Business 
Research,  1975).  A  major  airline,  Hughes  Airwest,  services  Cedar  City, 
but  has  requested  that  they  be  allowed  to  discontinue  service  because 
the  demand  is  insufficient  to  justify  the  operation. 

Rail  service.  Basic  freight  service  is  available  via  Union 
Pacific  Railroad  at  either  Milford  or  Cedar  City.  No  passenger  service 
is  offered  (Bureau  of  Economic  and  Business  Research,  1975). 
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Table  2-26.  Income  distribution  and  poverty  status,  1969  (U.S.  Bureau 
of  the  Census,  U.S.  Census  of  Population:  1970,  Utah: 
General  Social  and  Economic  Characteristics.  Washington, 
D.C.,  U.S.  Government  Printing  Office,  1972) 


Beaver    Iron        State 
County    County of  Utah 


Number  of  famil ies 

1,042 

2,914 

249,741 

Median  income 

$7,289 

$8,084 

$9,320 

Percent  having  income: 

Less  than  $6,000 

37.3 

30.8 

24.2 

$6,000  to  $11,999 

43.6 

48.5 

45.2 

$12,000  to  $24,999 

17.5 

20.2 

27.4 

$25,000  and  over 

1.6 

0.5 

3.3 

Income  less  than  poverty 

level  : 

Number  of  famil ies 

202 

288 

22,802 

Mean  family  income 

$1,648 

$1,942 

$1,970 

Percent  receiving 

11.1 

13.2 

20.9 

public  assistance 

Major  highways.  Major  highway  transportation  systems  are 
shown  in  figure  2-21.  Interstate  Highway  15  is  the  most  heavily  traveled 
highway  entering  and  leaving  the  geographic  area  of  concern,  with  an 
average  of  more  than  3,500  vehicles  a  day  traveling  this  route.  State 
Highway  21  would  be  the  major  access  route  to  the  project  site.  The 
average  traffic  flow  on  Highway  21  is  about  75  vehicles  per  day.  Average 
traffic  within  Milford  is  approximately  2,325  vehicles  per  day  (Utah 
Department  of  Transportation,  1975). 

Communications.  Mountain  Bell  serves  all  of  Beaver  County  and 
eastern  Iron  County.  South  Central  Utah  Telephone  Assocation  serves 
western  Iron  County  (Bureau  of  Economic  and  Business  Research,  1975). 
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The  local  Mountain  Bell  manager  stated  that  the  firm  could  add  about  100 
new  telephone  hookups  to  the  existing  system  in  Mil  ford.  Additional 
equipment  in  the  central  office  would  be  required  at  Milford  to  expand 
services  beyond  that  level. 
Public  utilities 

Water.  The  adequacy  of  municipal  water  systems  varies  greatly 
among  the  communities  of  Beaver  and  Iron  counties.  The  quality  of  the 
water  is  not  presently  a  problem  in  any  of  the  communities,  but  the 
capability  to  handle  the  present  population  is  limited  by  inadequate 
storage  facilities  and  distribution  systems. 

Mil  ford's  present  water  supply  exceeds  demand  and  the  distribution 
system  is  adequate,  but  the  storage  capacity  is  too  small  for  the  present 
population.  An  additional  60,000  gallon  capacity  is  required  for  water 
storage.   Improvements  on  Mil  ford's  distribution  system  have  recently 
been  completed  and  the  new  lines  could  handle  a  greatly  increased 
population. 

Beaver  has  more  than  adequate  water  from  its  supply  sources 
but  lacks  storage  capacity.   In  order  to  have  adequate  storage  for  the 
present  population,  an  additional  308,000  gallons  would  be  required. 

Minersville  has  recently  completed  improvements  to  their  water 
system.  A  new  well  was  dug  which  doubled  their  water  sources.  Storage 
and  distribution  are  adequate. 

Cedar  City  is  facing  a  problem  of  inadequate  water  supply  for 
future  growth.  Supply  and  storage  facilities  are  adequate  for  the 
present  population,  although  the  distribution  system  is  somewhat  inadequate. 
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Table  2-27  shows  water  system  specifications  for  each  community 
and  compares  them  to  a  standard  for  efficient  operation.  The  sources  of 
information  for  this  narrative  are  the  same  as  those  given  in  the  table. 

Sewage  disposal .  Mil  ford  and  Beaver  each  have  lagoons  for 
sewage  treatment.  Milford's  recently  completed  system  could  handle  676 
more  persons  with  the  existing  system,  and  could  be  expanded  to  handle 
5,000  people.   Beaver's  system  (also  new),  could  handle  about  800  addi- 
tional persons.  Minersville  depends  entirely  on  septic  tanks.  This 
situation  has  caused  some  problems  and  is  inadequate  for  the  present 
population.  Minersville  has  applied  to  the  Four  Corners  Regional 
Commission  for  facility  planning  funds  and  is  currently  trying  to  find 
funding  support  for  a  collection  and  outfall  system.  Cedar  City  has  a 
new  tertiary  treatment  facility  with  a  capacity  for  19,000  population. 
Table  2-28  shows  the  specifications  of  each  sewage  system  (Bureau  of 
Economic  and  Business  Research,  1975). 

Other  util ities.  Milford  and  Minersville  are  supplied  with  elec- 
tricity by  Utah  Power  and  Light.  According  to  Utah  Power  and  Light 
engineers,  the  existing  facilities  are  operating  at  maximum  capacity. 
Any  substantial  population  increase  in  the  Milford  area  would  require  a 
new  line  from  Beaver.  California-Pacific  Utilities  supplies  electricity 
to  Cedar  City,  and  Beaver  receives  electricity  from  the  Bureau  of  Reclama- 
tion.  Neither  county  is  supplied  with  natural  gas. 
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Table  2-28.  Sewage  systems  specifications  (Bureau  of  Economic  and  Business 
Research,  Community  Profiles  ( C i ty  and  County  Economic  Facts) , 
University  of  Utah,  Salt  Lake  City,  Utah,  1975) 


Capacity  for   Average 
Capacity additional     daily 


City 

Plant 

MGDd 

Population 

populat 

ion 

flow  -  MGDa 

Beaver 

Lagoon 

.256 

2,400 

+800 

.145 

Mil  ford 

Lagoon 

b 

2,000 

+676 

b 

Minersvi 

lie 

Septic 

tanks 

— 

-- 

-- 

-- 

Cedar  Ci 

ty 

Tertiary 

2.7 

9,000 

+10,000 

1  .5 

j*  Million  gallons  per  day. 
"   No  discharge. 


Education.  Beaver  and  Iron  counties  each  comprise  an  entire  school 
district.  Beaver  County  enrollments  have  been  fluctuating  in  recent 
years,  and  were  at  a  5-year  low  for  the  1975-76  enrollments  (Utah  Founda- 
tion, 1976).  Table  2-29  reflects  school  statistics.  Educational  facil- 
ities appear  to  be  adequate  to  meet  the  needs  of  the  present  population. 
The  Beaver  School  District  Superintendent  estimates  that  county  school 
facilities  are  currently  operating  at  about  50  percent  of  capacity 
(Lewis  and  Associates,  1974). 
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Table  2-29.  Public  school  statistics  (Utah  Foundation,  Statistical 


Review  of  Government  in  Utah, 

1976 

Edition 

,  Salt  Lake  Ci1 

Utah,  March  1976) 

Beaver  School 

Iron 

School 

District 

District 

Fall  enrollments: 

1975-76                    974 

3,475 

1974-75                  1,020 

3,461 

1973-74                  1,000 

3,276 

1970-71                  1,083 

3,248 

Average  daily  attendance, 

1974-75                    963 

3,252 

Pupil-teacher  ratio, 

1974-75  20.5  23.3 

Expenditures  per  pupil, 
1974-75: 
current  expense9         $1,169  $885 

capital  outlay  $357  $182 

TOTAL  $1,526  $1,067 

a  Includes  interest  payments  for  short-term  loans  and  bonded  debt. 
Does  not  include  school  lunch  program,  redemption  of  school  bonds  and 
other  debt  payments  into  sinking  fund,  and  public  school  expenditures 
for  community  services,  summer  schools,  and  other  special  education 
programs. 
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Enrollments  in  Iron  County  had  been  rising  faster  than  the  state 
average  until  the  1975-76  school  year.  The  Iron  School  District  Superin- 
tendent estimates  that  schools  are  operating  at  about  80  percent  of 
capacity  (Lewis  and  Associates,  1974). 

Public  safety.  Beaver  County  has  four  full-time  law  officers, 
Beaver  City  has  three  policemen,  Mil  ford  has  two,  and  Minersville  has 
one.   Iron  County  has  five  full-time  law  officers,  Cedar  City  has  11 
policemen,  and  five  more  are  located  in  other  Iron  County  communities 
(Bureau  of  Economic  and  Business  Research,  1975).  Both  counties  are 
part  of  the  Utah  Highway  Patrol  Division  7  (Utah  Highway  Patrol,  1975), 
with  headquarters  in  Cedar  City.  One  lieutenant,  two  sergeants  and  14 
troopers  cover  Beaver,  Iron,  Washington,  Piute,  Garfield,  and  Kane 
counties.  One  highway  patrolman  lives  in  Mil  ford,  two  live  in  Beaver, 
one  resides  in  Parowan  and  two  are  located  in  Cedar  City.  This  gives 
Beaver  County  3.1  law  enforcement  personnel  per  each  1,000  population, 
which  is  a  high  level  of  protection.   Iron  County  has  1.7  law  enforcement 
personnel  per  each  1,000  population,  which  is  higher  than  the  state 
average  of  1.0. 

Beaver  County  has  a  volunteer  fire  department  and  provides  joint 
fire  protection  to  Mil  ford,  Beaver,  and  Minersville.  Mil  ford,  Minersville 
and  Beaver  also  have  volunteer  fire  departments.  Mil  ford  has  had  a 
recent  history  of  arson  incidents.   Fire  insurance  classifications 
within  the  cities  are  high,  and  outlying  areas  are  usually  given  the 
maximum  rating.   Iron  County  has  a  volunteer  fire  department  providing 
joint  fire  protection  with  Cedar  City  and  Parowan.  Cedar  City  has  a 


2-105 


DESCRIPTION  OF  ENVIRONMENT 


full-time  fire  department.  Fire  insurance  classifications  are  lower  in 
Cedar  City,  and  at  the  maximum  rate  for  the  rest  of  the  county  (Bureau 
of  Economic  and  Business  Research,  1975). 

Primary  medical  care.  The  physician-population,  hospital  bed- 
population,  and  dentist-population  ratios  in  table  2-30  indicate  the 
availability  of  health  care  in  the  two  counties  as  well  as  a  comparison 
with  state  figures.  Iron  County  has  a  higher  physician-population  ratio 
than  is  characteristic  of  nonmetropol itan  Utah,  while  the  ratio  in 
Beaver  County  is  lower.  Mil  ford  Valley  Memorial  Hospital  is  currently 
operating  at  an  efficient  60  to  80  percent  utilization.  The  hospital 
also  cares  for  20  long-term  patients.  Beaver  Valley  Hospital  has  been 
somewhat  over  utilized  recently;  plans  are  under  way  for  a  ten-bed 
enlargement.  Doctors,  dentists  and  hospitals  are  located  in  Beaver, 
Milford,  and  Cedar  City.  There  is  a  total  of  118  hospital  beds  in  these 
communities. 

Housing.  Table  2-31  indicates  residential  building  activities  in 
the  larger  communities.  The  low  per  unit  values  in  some  instances 
reflect  the  number  of  multiple-dwelling  units  built  in  some  years. 

The  housing  market  is  not  strong  in  Milford;  only  a  few  homes, 
mostly  older,  are  usually  for  sale.  The  market  for  component  and  pre- 
fabricated homes  is  increasing,  and  is  the  main  source  of  new  construction, 
There  are  a  few  mobile  homes,  but  limited  hookup  facilities  restrict 
expansion  of  this  market.   In  1970,  72  percent  of  Milford  houses  were 
owner  occupied,  16  percent  were  renter  occupied,  and  the  remainder  were 
vacant  (U.S.  Bureau  of  the  Census,  1971). 
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Table  2-30.   Licensed  physicians,  hospital  beds  and  licensed  dentists 

per  1,000  population,  1975 


Physicians6    Hospital  bedsb    Dentists0 
per  1,000      per  1,000      per  1,000 
population population population 

Beaver  County  .48         10.95  .71 

Iron  County  .83  5.00  .69 

State  of  Utahc         1.30  1.74  .48 


Physicians  and  dentists  listed  in  Yellow  Pages,  excluding  those 
dentists  in  a  practice  restricted  to  a  specialty. 

Refers  to  short-term  general  hospitals  only.  Excludes  specialty, 
federal,  long-term  and  institutional  hospitals. 

c  1971  information.  These  data  were  compiled  from  "Utah  Health 
Facts,"  prepared  for  the  Utah  Center  for  Health  Statistics, 
State  Division  of  Health. 


Table  2-31 .  New  residential  housing  (Bureau  of  Economic  and  Business 
Research,  Construction  Report,  University  of  Utah, 


various  issues) 

1975 

1974 

1973 

1972 

Beaver 
No.  Units 
Value 

48 
$1,253,300 

24 
$  618,800 

38 
$  724,100 

21 
$  390,100 

Mil  ford 
No.  Units 
Value 

4 
113,000 

6 
128,500 

4 
79,000 

16 
234,400 

Cedar  City 
No.  Units 
Value 

105 
2,811,000 

76 
2,047,000 

169 
3,489,000 

189 
2,504,700 

Parowan 
No.  Units 
Value 

21 
439,000 

29 
558,000 

26 
430,000 

22 
306,300 
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The  housing  situation  is  stronger  in  Beaver,  which  has  significantly 
more  construction  activity  than  Mil  ford,  although  the  two  towns  are 
similar  in  size.   In  1970,  houses  in  Beaver  were  72  percent  owner  occupied, 
15  percent  renter  occupied  and  the  remainder  were  vacant  (U.S.  Bureau  of 
the  Census,  1971). 

Cedar  City  has  the  strongest  housing  situation,  with  more  houses 
for  sale,  plus  the  ability  to  handle  more  rapid  expansion  of  the  housing 
market.   In  1970,  Cedar  City  houses  were  76  percent  owner  occupied,  21 
percent  renter  occupied,  and  3  percent  vacant  (U.S.  Bureau  of  the  Census, 
1971). 
Government  and  taxation 

Organization  of  different  levels  of  government.  Elected  officials 
of  each  county  consist  of  three  commissioners,  and  one  each  clerk, 
sheriff,  attorney,  treasurer,  assessor,  recorder,  auditor  and  surveyor. 
The  commissioners  act  as  both  executive  and  legislative  branches  of  the 
county  government,  and  each  commissioner  is  responsible  for  administration 
of  several  departments.  The  county  seat  of  Beaver  County  is  Beaver 
City;  the  county  seat  of  Iron  County  is  Parowan. 

The  Five  County  Association  of  Governments,  encompassing  Beaver, 
Garfield,  Iron,  Kane,  and  Washington  counties,  is  one  of  seven  multi- 
county  planning  districts  in  the  state  based  on  social  and  economic 
interrelationships.  This  association,  with  headquarters  in  St.  George, 
administers  and  coordinates  federal  and  state  development  projects. 
Iron  County  recently  withdrew  from  membership  in  the  organization. 
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Milford,  Minersville,  Beaver,  Cedar  City,  Parowan,  Paragonah, 
Enoch,  and  Kanarraville  are  the  incorporated  cities  and  towns  within 
Beaver  and  Iron  counties.  All  of  these  communities  operate  with  a 
mayor-council  form  of  government. 

Two  additional  units  of  government  exist  in  Beaver  County.  County 
Service  Area  No.  2  provides  revenue  for  Milford  Valley  Memorial  Hospital 
and  the  South  Milford  Fire  District  offers  fire  protection  (Utah  Foun- 
dation, 1975). 

Taxation,  revenue,  and  bonding.  The  1975  assessed  valuation  of  all 
property  in  Beaver  County  was  $12,748,179  and  $31,156,205  in  Iron 
County.  Property  taxes  charged  for  the  year  were  $794,825  and  $2,427,419 
respectively.   In  Beaver  County,  69  percent  of  the  revenue  went  to 
schools,  17  percent  to  the  county,  10  percent  to  cities  and  towns,  and  5 
percent  to  special  districts.  Schools  in  Iron  County  received  64  percent 
of  property  taxes,  with  25  percent  to  the  county,  and  11  percent  to 
municipalities  (no  special  districts),  (Utah  Foundation,  1976).  Table 
2-32  shows  current  bonded  indebtedness  for  the  communities  of  concern. 
Qual ity  of  1 ife.  Many  components  determine  the  "quality  of  life"  in  a 
particular  area,  but  there  is  no  specific  way  in  which  they  can  be 
measured.  The  degree  of  community  homogeneity,  how  people  perceive 
their  environment,  and  the  kinds  and  availability  of  goods  and  services 
are  some  indicators  of  quality  of  life  which  will  be  discussed  in  this 
section. 

Community  homogeneity.  The  communities  of  Beaver  and  Iron  counties 
contain  a  high  degree  of  ethnic,  religious,  and  cultural  homogeneity. 
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Table  2-32.  Total  bonded  indebtedness  December  1975  (Data  from  city 

and  county  officials) 


Beaver  County  $  365,000 

Beaver  504,000 

Mil  ford  8,000 

Iron  County  500,000 

Cedar  City  1,500,000 


As  of  1970,  91  percent  of  Beaver  County  residents  were  native  (United 
States  born)  Americans  of  native  parentage.  The  remainder,  either 
foreign  born  or  native  born  of  foreign  or  mixed  parentage,  were  mainly 
British,  German,  or  persons  of  Spanish  language.  Eighty-three  percent 
of  the  1970  population  also  lived  in  Beaver  County  in  1965.   In  Iron 
County,  92  percent  of  the  population  in  1970  was  native  of  native  parentage, 
The  foreign  stock  consisted  mainly  of  persons  of  Spanish  language, 
British,  Mexican,  and  German  extraction.  Sixty  percent  of  the  population 
had  lived  in  Iron  County  at  least  5  years  prior  to  the  1970  census 
(Bureau  of  the  Census,  1972). 

The  Latter-Day  Saints  Church  provides  both  religious  and  cultural 
background  for  its  members.  Although  Mormonism  is  the  dominant  religious 
force  in  the  area,  Mil  ford  and  Cedar  City  add  some  religious  and  cultural 
diversity  (Lewis  and  Associates,  1974).  Baptist,  Methodist,  Catholic, 
and  Seventh  Day  Advent ist  churches  are  active  in  Mil  ford,  while  Beaver 
has  only  a  Community  Church  in  addition  to  Mormon  Churches.  Cedar  City 
has  a  Church  of  Christ,  Assembly  of  God,  Catholic,  Presbyterian,  and 
Mormon  churches  (Bureau  of  Economic  and  Business  Research,  1975). 
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Publ ic  attitudes.  According  to  a  recent  statewide  survey  dealing 
with  the  attitudes  of  people  toward  their  communities,  Beaver  and  Iron 
county  residents  are  quite  satisfied  with  their  communities  (Lewis  and 
Associates,  1974).  Table  2-33  summarizes  the  feelings  of  community 
satisfaction  felt  by  residents  of  the  Southwestern  Planning  District. 


Table  2-33.  Satisfaction  with  community  as  a  place  to  live  (Lewis 
and  Associates,  Al unite:  A  Socio-Economic  Study, 
Logan,  Utah,  1974) 


Number Percent 

Not  at  all  satisfied 
Not  \jery   much  satisfied 
Pretty  much  satisfied 
Mery   much  satisfied 


1 

.64 

4 

2.55 

42 

26.75 

no 

70.06 

According  to  an  earlier  community  survey,  conducted  in  three  Utah 
counties  including  Beaver  County,  respondents  were  asked  what  they  felt 
were  major  advantages  and  disadvantages  of  living  where  they  did  (Lewis 
and  Associates,  1974).  Table  2-34  presents  the  most  frequently  mentioned 
responses  of  Beaver  County  residents. 

Table  2-35  reflects  the  willingness  of  Beaver  County  residents  to 
pay  increased  taxes  for  various  kinds  of  services. 
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Table  2-34.  Major  advantages  and  disadvantages  of  living  in  your 
community  (Lewis  and  Associates,  Alunite:  A  Socio- 
Economic  Study,  Logan,  Utah,  1974) 


Most  frequently 
mentioned  in 
order  of  rank Advantages Disadvantages 

1  Access  to  out-of-doors  Availability  of  good  jobs 
and  wide  open  spaces  for  young  people 

2  Good  place  to  raise  Availability  of  good  shop- 
a  family  ping  facilities 

3  Friendliness  of  the  Opportunities  for  cultural 
people  refinement 

4  Absence  of  a  polluted  Opportunities  for  earning  a 
environment  livable  income 
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Table  2-35.  Percentage  of  persons  willing  to  pay  increased  taxes  for 
selected  services3  (Lewis  and  Associates,  Al unite:  A 
Socio-Economic  Study,  Logan,  Utah,  1974) 


Beaver  Countyu 
Yes No_ 

To  provide  better  health  and  medical  service     63.9%    35.6% 

To  improve  schools  and  other  educational 
facilities 

To  provide  more  jobs  for  local  residents 

To  develop  local  industry 

To  improve  recreational  opportunities 

To  upgrade  law  enforcement 

To  train  local  government  officials 

To  provide  better  housing 

To  help  clean  up  pollution 

To  help  provide  opportunities  for  cultural 

refinement  56.7     42.8 


62.2 

36.7 

63.9 

35.6 

63.3 

35.0 

53.3 

46.1 

51.1 

47.8 

48.3 

51.1 

56.7 

42.8 

46.1 

52.2 

a 


b 


Question:  "Below  is  a  list  of  services  which  frequently  require 
taxes  to  support  and  maintain:  Would  you  be  willing  to  pay  more 
taxes  for  these  services  if  you  knew  the  money  would  be  spent  in 
this  area?" 

Numbers  do  not  always  total  100  percent  because  of  a  small  number 
of  non-responses  to  some  of  the  items. 
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Availability  of  goods  and  services.  Beaver  County  is  somewhat 
limited  in  the  kinds  of  resources  and  facilities  available  to  residents. 
A  park,  swimming  pool,  and  tennis  courts  provide  recreation  in  Milford; 
Beaver  also  has  these  facilities  plus  a  golf  course  and  theater.  Both 
cities  have  fraternal  and  service  clubs.  Recreational  sites  within  close 
proximity  are  Minersville  State  Park,  Bryce  Canyon  National  Park,  Fishlake 
National  Forest,  Piute  State  Park,  and  Capitol  Reef  National  Park  (Bureau 
of  Economic  and  Business  Research,  1975). 

Beaver  has  69  retail  and  6  wholesale  stores,  while  Milford  has  19 
retail  and  no  wholesale  stores.  Beaver  has  237  hotel  and  motel  rooms; 
Milford  has  88.   Each  city  has  one  bank  and  several  general  contractors. 
Beaver  also  has  facilities  for  electric  motor  repair  and  a  sheet  metal 
shop  (Bureau  of  Economic  and  Business  Research,  1975). 

Cedar  City  has  a  park,  swimming  pool,  tennis  courts,  theater,  golf 
course,  and  service/fraternal/social  organizations.  Area  recreation 
sites  are  much  the  same  as  for  Beaver  County.   In  addition  Dixie  National 
Forest  and  Zion  National  Park  are  close  to  Cedar  City  (Bureau  of  Economic 
and  Business  Research,  1975). 

Cedar  City  has  373  hotel  and  motel  rooms,  166  retail  and  23  wholesale 
establishments  (Bureau  of  Economic  and  Business  Research,  1975).  Three 
banks  and  two  savings  and  loan  associations  are  located  in  Cedar  City. 
Cedar  City  also  offers  tool  and  die  service,  electric  motor  repair,  and 
a  sheet  metal  shop  (Bureau  of  Economic  and  Business  Research,  1975). 
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LAND  USE  PLANS  AND  CONTROLS 

Federal  agencies.  A  planning  system  has  been  implemented  by  BLM  to 
ensure  multiple  use  administration  of  national  resource  lands.  A  Unit 
Resource  Analysis  (URA)  and  Management  Framework  Plan  (MFP)  were  developed 
for  the  Wah  Wah  Planning  Unit  in  1973  and  the  Beaver  Planning  Unit  in 
1975.  The  URA  provides  an  inventory  of  all  resources  in  the  unit  and 
includes  management  recommendations  for  the  full  development  of  each 
resource.  The  MFP  resolves  any  conflicts  in  the  development  of  indi- 
vidual resources  and  provides  a  framework  for  making  management  decisions. 
The  proposed  alunite  project  was  considered  in  the  Wah  Wah  Unit  MFP. 
Management  decisions  in  the  MFP  which  deal  with  the  proposed  alunite 
project  are  summarized  below: 

1.  Investigate  possible  sites  for  an  alunite  processing  plant. 
Select  sites  which  will  minimize  conflict  with  other  resource  values  and 
prepare  environmental  analysis  on  plant  site  alternatives  in  connection 
with  mineral  lease  applications. 

2.  Encourage  the  exploration  of  the  alunite  deposits.   Issue 
mineral  leases,  rights-of-way,  and  other  authorizations  necessary  for 
mining,  milling,  utilities,  transportation,  and  water  development  after 
analysis  is  made,  as  required  by  the  National  Environmental  Policy  Act 
of  1969,  and  only  if  resource  damages  can  be  minimized  to  an  acceptable 
level . 

The  complete  planning  documents  for  the  Beaver  and  Wah  Wah  Planning 
Units  are  on  file  at  the  Cedar  City  BLM  District  Office. 
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The  U.S.  Forest  Service  and  National  Park  Service  have  completed, 
or  are  in  the  process  of  completing,  land  use  plans  for  management  units 
that  may  be  affected  by  the  increased  population  associated  with  mineral 
and  energy  development  in  southwestern  Utah.  These  plans  are  based  on 
projected  increases  in  visitor  use  from  all  sources. 

State  of  Utah.  The  state  has  no  land  use  plans  for  state-owned  lands  in 
the  region.  State  controls  for  the  use  of  water  resources  are  discussed 
in  the  Hydrology  section  of  this  chapter,  and  recreation  development  is 
discussed  in  the  Land  Use  section. 

Local .  Beaver  County  has  adopted  a  master  plan  which  establishes  basic 
priorities  for  future  land  uses.  This  master  plan  and  the  existing 
zoning  and  subdivision  ordinances  were  developed  before  the  al unite 
project  was  proposed  and  are  primarily  concerned  with  the  orderly 
development  of  residential  areas  with  a  lesser  emphasis  on  remote  or 
rural  areas.  An  April  1974  amendment  to  the  zoning  regulations  changed 
the  zoning  classification  of  western  Beaver  County  from  outlying  to 
grazing.  County  officials  feel  this  will  provide  more  control  over 
mineral  development  and  related  facilities  such  as  trailer  parks  and 
subdivisions.  Under  this  classification,  each  home  site  must  include  10 
acres  of  land.  County  officials  are  attempting  to  amend  zoning  and 
subdivision  ordinances  to  facilitate  the  rapid  growth  that  would  result 
from  the  al unite  project. 

In  Beaver  County,  the  communities  of  Mil  ford,  Beaver,  and  Minersville 
have  master  plans  that  were  adopted  prior  to  any  knowledge  of  the  proposed 
alunite  development.  Milford  recently  adopted  amended  zoning,  subdivision. 
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and  street  ordinances  designed  to  facilitate  anticipated  growth  from  the 
al unite  project. 

Iron  County  has  a  master  plan  primarily  concerned  with  development 
of  residential  areas.  County  zoning  regulations  have  been  in  effect 
since  1962  and  were  recently  amended  to  provide  for  regulation  of  subdivi- 
sions in  undeveloped  and  unincorporated  areas  of  the  county.  Most 
undeveloped  land  in  Iron  County  is  zoned  for  recreation/forestry  which 
permits  a  wide  variety  of  land  uses.  The  county  master  plan  has  not 
been  amended  to  facilitate  population  growth  from  the  proposed  alunite 
project.  Cedar  City  officials  are  in  the  process  of  amending  the  master 
plan  to  facilitate  growth  resulting  from  development  of  energy  and 
mineral  resources  in  southwestern  Utah. 

FUTURE  ENVIRONMENT  WITHOUT  PROJECT 

The  probable  future  environment  is  discussed  here  with  reference  to 
the  area  that  would  be  directly  affected  by  the  alunite  project.  This 
area  includes  Beaver  and  Iron  counties. 

The  proposed  project  site  and  Wah  Wah  Valley  would  continue  to  be 
used  for  livestock  grazing.  Recreational  activities  such  as  deer  hunting, 
rock  collecting,  harvesting  woodland  products,  and  general  sightseeing 
would  continue  at  a  low  level.  Air  quality  would  remain  high  except  for 
occasional  dust  storms.  Livestock  would  make  limited  use  of  the  ephemeral 
streams  and  springs  and  no  significant  use  would  be  made  of  the  Wah  Wah 
Valley  ground  water  reservoir.  All  cultural  resources  in  the  area  of 
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concern  would  be  subject  to  natural  deterioration  and,  particularly  in 
the  Blawn  Wash  area,  susceptible  to  vandalism.  Prospecting  and  mineral 
exploration  work  would  continue  at  a  relatively  high  level.  Such  activity 
could  result  in  development  proposals  similar  to  the  alunite  project. 

The  economy  of  Mil  ford  would  continue  to  be  based  on  transportation 
and  agriculture,  and  growth  from  these  sectors  would  not  be  significant. 
However,  because  of  the  possibility  of  other  mineral  development  in 
western  Beaver  County,  Milford  and  Minersville  could  experience  periods 
of  rapid  growth  followed  by  population  declines  as  mineral  projects  are 
initiated  or  phased  out.  Beaver  would  continue  to  show  a  slight  growth 
as  a  result  of  increases  in  outdoor  recreation  and  tourism.  Cedar  City 
would  probably  continue  to  grow  at  a  relatively  high  rate  because  of  its 
position  as  a  regional  center  for  agriculture,  transportation,  government, 
and  industry.  No  significant  changes  in  the  present  quality  of  life 
would  occur.   Figure  2-22  indicates  population  projections  for  Beaver 
and  Iron  counties. 
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CHAPTER  3 

THE  PROBABLE  ENVIRONMENTAL  IMPACTS  OF 

THE  PROPOSED  ACTION 

INTRODUCTION 

This  chapter  describes  and  evaluates  the  probable  environmental 
impacts  of  the  proposed  alunite  development  which  would  significantly 
affect  the  quality  of  the  human  environment.  Both  regional  and  site 
specific  environmental  impacts  are  discussed. 

The  analysis  of  impacts  presented  is  designed  to  be  commensurate 
with  the  expected  magnitude,  intensity,  duration  and  incidence  of  impacts 
Special  consideration  is  given  to  environmental  components  protected  by 
law  and  other  environmental  aspects  considered  to  be  of  particular 
importance  to  man  and  his  environment. 

Tne  ultimate  significance  of  an  impact  depends  upon  its  influence 
on  the  human  environment,  human  activities,  and  human  values.  Therefore, 
the  analysis  of  each  impact  has  been  traced  from  the  proposed  action  to 
man  and  his  environment.  This  requires  following  impacts  from  one 
environmental  component  to  another  until  the  ultimate  significance  of  an 
impact  has  been  evaluated.  For  example,  the  removal  of  vegetation 
during  construction  of  the  proposed  project  could  eventually  cause  an 
adverse  impact  on  recreation.  The  section  on  Vegetation  contains  an 
analysis  of  the  direct  impacts  of  vegetation  removal.  It  also  notes 
that  removal  of  this  vegetation  would  affect  wildlife.  The  section  on 
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Wildlife  contains  the  analysis  of  how  vegetation  removal  would  impact 
wildlife  and  their  habitat.   It  also  notes  that  these  impacts  would 
affect  recreation.  The  recreation  portion  of  the  Land  use  section  then 
contains  the  analysis  of  impacts  on  recreation  where  the  ultimate 
significance  of  the  impact  on  man  or  his  environment  is  evaluated. 

CLIMATE 

No  measurable  impact  on  climate  is  anticipated  from  the  proposed  alunite 
project. 

AIR  QUALITY 

Impacts  of  the  proposed  alunite  project  on  air  quality  in  the 
surrounding  area  are  viewed  in  terms  of  state  and  federal  air  quality 
and  emission  standards,  potential  effects  on  plant  and  animal  life  and 
human  health,  and  possible  effects  on  the  visual  qualities  of  Wan  Wah 
Valley.  The  impact  of  any  pollutant  on  animals,  vegetation,  and  man  is 
determined  by  its  concentration  in  the  ambient  air  as  well  as  length  of 
time  over  which  exposure  occurs.  Air  quality  standards,  therefore,  take 
into  account  exposures  over  a  long  term  as  well  as  over  short  terms  of  a 
day  or  less.   Estimated  pollution  levels  include  calculation  of  expected 
annual  average  concentrations  as  well  as  maximum  expected  24-hour  or  3- 
hour  averaged  concentrations. 
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During  the  construction  phase,  air  quality  would  be  affected  during 
high  winds  by  fugitive  dust  from  the  disturbed  soil.  Operation  of 
construction  vehicles  and  equipment  and  the  operations  of  a  20-megawatt 
diesel  powered  generation  plant  would  result  in  atmospheric  emissions  of 
hydrocarbons,  carbon  monoxide,  and  nitrogen  oxides  in  small  quantities 
during  the  42-month  construction  phase.  However,  governmental  air 
quality  standards  for  these  emissions  are  not  expected  to  be  exceeded  at 
any  time. 

Stack  emissions.  Significant  emissions  from  the  proposed  processing 
plant  that  would  affect  air  quality  in  the  area  of  concern  defined  in 
Chapter  2  include  sulfur  dioxide,  nitrogen  oxides,  fluorides,  particulates 
and  ammonia.  Emissions  from  various  processes  would  be  subject  to  the 
EPA  Standards  of  Performance  for  New  Stationary  Sources.  These  emission 
standards  are  compared  with  estimated  emissions  in  table  3-1.  Emissions 
for  the  power  plant  are  based  on  use  of  worst  grade  coal,  90  percent 
removal  efficiency  of  sulfur  dioxide,  and  99  percent  removal  of  partic- 
ulates as  proposed  by  the  Alumet  Company.  Fluorides  would  have  to  be 
controlled  with  a  99.5  percent  efficiency  in  order  for  EPA  emission 
standards  to  be  met. 

The  State  of  Utah  requires  a  minimum  of  85  percent  control  of 
particulate  emissions  for  all  process  units  or  systems  emitting  100  tons 
or  more  of  particulates  annually  (assuming  no  pollution  control)  and  for 
all  coal-fired  steam  electric  power  generating  units  (State  of  Utah  Air 
Conservation  Regulations,  revised  July  9,  1975).  Visible  emissions  from 
new  installations  are  not  allowed  to  exceed  an  opacity  of  20  percent  (or 
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AIR  QUALITY 

an  equivalent  of  a  No.  1  density  on  the  Ringelmann  Chart).  Utah  regula- 
tions further  require  that  coal  used  in  any  combustion  process  contain 
no  more  than  1.0  percent  sulfur  by  weight,  or  if  worse  grade  coal  is 
burned  controls  be  used  such  that  sulfur  dioxide  emissions  would  not 
exceed  that  which  would  be  produced  under  the  above  limitations. 

The  measures  to  reduce  impacts  on  air  quality  which  are  part  of  the 
applicant's  proposal  have  been  described  in  Chapter  1.  Expected  control 
efficiencies  for  the  different  components  at  the  main  processing  plant 
are  summarized  in  table  3-2. 

Particulates  can  be  controlled  with  baghouse  filtering  systems  with 
efficiencies  up  to  99.6  percent.  Efficiency  depends  on  particle  size 
and  mesh  size  of  the  filter.  Filters  are  most  effective  for  the  larger 
size  particles.  Cyclones  are  effective  generally  for  the  larger  size 
particles.  Electrostatic  precipitators  are  most  effective  in  capturing 
smaller  particles  down  to  the  submicron  range  and  efficiencies  generally 
range  from  97  to  99.5  percent.  Electrostatic  precipitators  on  large 
power  plants  such  as  the  Navajo  plant  have  operated  97  percent  of  the 
time  (operating  availability).  Malfunctions  of  the  three  boilers  which 
would  require  shutdown  and  restarting  would  increase  the  particulate 
emissions,  since  precipitators  operate  only  when  boiler  operation  is 
more  than  20  percent  of  capacity.  The  amount  of  additional  emissions 
would  depend  on  the  operating  availability.  Data  on  the  projected 
operating  availability  of  the  precipitators  proposed  for  the  alunite 
processing  complex  are  not  available,  but  it  is  anticipated  that  oper- 
ating availability  would  be  essentially  the  same  as  for  large  power 
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Table  3-2.     Summary  of  emissions,  control  efficiencies  and  control 
devices  for  proposed  alunite  main  processing  complex 


Emissions 
pounds  per  day 


Control 

efficiency 

(percentage)   Control  device 


Unabated 


Abated 


Alunite  primary  crushing, 
conveying  and  storage 

Particulates  7,000    1,400 

Alunite  fine  grinding, 
crushing,  handling 

Particulates  183,000      700 


80 


Settling,  water  sprays 


99.6   Baqhouse 


Alunite  dehydration  and 

oxidation 

Particulates 

384,000 

3,800 

S02 

566,000 

22,800 

N0X 

21,000 

17,000 

Sulfuric  acid  plant 

S02 

12,000 

2,400 

Potassium  sulfate 

Particulates 

52,000 

350 

Alumina  calcining 

Particulates 

50,000 

500 

S02 

16,000 

3,200 

N0X 

6,000 

4,800 

99     Scrubber 

96    Lime  scrubber 

20    Scrubber 


80 


Lime  scrubber 


99.6   Baghouse 


99    Scrubber,  baghouse 
80    Lime  scrubber 
20    Scrubber 


Alumina  storage  and 
shipping 
Particulates 


60,000 


250 


99.6   Baghouse 


Phosphate  rock  handling 
storage,  grinding 
Particulates 


136,000 


550 


99.6   Baghouse 


Phosphoric  acid  plant 
Fluorides 


4,400 


20 


99.5   Cross  flow  scrubber 


GTSP/MAP/DAP  plant 

Particulates3 

312,000 

1,550 

Fluorides'3 

88,000 

400 

Ammonia 

8,400 

400 

Aluminum  fluoride 

Particulates3 

300 

3 

Fluorides0 

3,200 

32 

99.5  Cross  flow  scrubber 
99.5  Cross  flow  scrubber 
95    Acid  scrubber 


99    Cross  flow  scrubber 
99    Cross  flow  scrubber 


Aluminum  fluoride  storage 
and  shipping 
Particulates0 


62,000 


250 


99.6   Baghouse 


Power  plant 
Particulates 

SO2 
N0Y 


350,000 

95,000 
30,000 


3,500 

9,500 
21,000 


99    Scrubber,  electrostatic 

precipi  tator 
90    Lime  scrubber 
30     Scrubber 


a  Includes  particulate  fluorides 

0  Includes  particulate  and  gaseous  fluorides 
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plants.  During  periods  of  equipment  breakdown  or  restarting  procedures, 
federal  and  state  emission  standards  and  ambient  air  quality  standards 
for  particulates  could  be  exceeded.  State  air  quality  regulations  allow 
for  periodic  increases  in  emission  rates  caused  by  unavoidable  equipment 
breakdown. 

With  present  best  available  technology  wet  lime  scrubbers  can 
attain  a  sulfur  dioxide  removal  efficiency  of  90  percent.  The  scrubbers 
would  not  be  operating  at  full  capacity  during  shutdown  or  warmup 
operations  or  during  times  of  equipment  failure  and  emission  rates  would 
increase.  Operating  availability  of  lime  scrubbers  used  on  power  plants 
varies  from  80  percent  to  almost  100  percent  (EPA,  1974).  Technology 
has  improved  over  the  last  few  years  and  much  of  the  equipment  presently 
being  installed  performs  with  at  least  a  90  percent  availability. 

Control  of  nitrogen  oxides  with  present  technology  is  about  20 
percent.  The  applicant  proposes  to  minimize  nitrogen  oxide  emissions  by 
using  approved  fire  boxes  and  boilers. 

Fluoride  emissions  can  be  controlled  using  a  combination  of  packed 
scrubbers,  venturi  scrubbers,  and  dry  cyclones  with  efficiencies  of  up 
to  about  99.5  percent.  The  applicant  would  have  to  control  fluoride 
emissions  with  a  99.5  percent  efficiency  to  comply  with  the  federal 
emission  standards  applicable  to  phosphate  fertilizer  plants. 

The  Utah  Air  Conservation  Regulations  require  that  in  case  of 
pollution  control  equipment  failure  or  malfunction,  the  company  submit 
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a  written  report  to  the  state  concerning  the  nature  of  the  event  and  an 
estimate  of  emission  quantities.   If  the  incident  should  be  judged  to  be 
unacceptable,  the  company  would  be  subject  to  penalties  provided  in  the 
law  and/or  an  order  to  curtail  or  cease  operations  until  the  situation 
is  rectified  (Utah  Air  Conservation  Regulations,  Revised  July  9,  1975, 
Sections  2.2.6(b)  and  2.5.3). 

In  addition  to  the  emissions  listed,  there  could  be  formation  of 
secondary  contaminants  resulting  from  chemical  interaction  among  differ- 
ent pollutants  emitted  from  the  main  processing  complex  or  reactions 
with  chemicals  from  natural  sources.   In  the  presence  of  sunlight, 
sulfur  dioxide  (SO2)  could  oxidize  to  sulfur  trioxide  (SO3);  or  react 
with  water  vapor  to  produce  sulfuric  acid.  Ammonia  emitted  from  the 
phosphate  fertilizer  plant  could  react  with  sulfuric  acid  to  form 
ammonium  sulfate.  Other  sulfates  could  result  from  reactions  between 
sulfuric  acid  and  various  metal  oxides.  The  sulfates  are  very  fine 
particles  and  would  have  the  potential  for  remaining  suspended  in  the 
atmosphere  for  an  extended  period  of  time.  Under  the  action  of  sun- 
light, nitrogen  dioxide  could  break  down  into  nitric  oxide  and  dis- 
sociated oxygen  which,  in  turn  would  react  with  molecular  oxygen  to  form 
ozone  (O3).  The  dissociated  oxygen  could  also  act  to  oxidize  sulfur 
dioxide  to  sulfur  trioxide.  These  secondary  pollutants,  would  not  cause 
a  significant  increase  in  ground  level  particulates.  However,  any 
secondary  pollutants  formed  would  be  likely  to  consist  of  fine  particles 
having  a  potential  for  causing  visibility  reductions. 
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Pollution  dispersion  modeling.  Calculation  of  estimated  pollutant 
concentrations  from  the  proposed  alunite  development  for  comparison  with 
federal  standards  was  accomplished  using  computerized  simulation  modeling. 
Pollutant  concentration  at  a  certain  point  at  a  given  time  is  dependent 
on  a  complex  interaction  of  a  great  many  variables  including  emission 
rate,  height  and  diameter  of  stack,  temperature  at  which  gas  leaves  the 
stack,  distance  from  the  source  as  well  as  meteorological  factors  such 
as  wind  speed  and  direction,  atmospheric  stability,  mixing  height,  and 
ambient  air  temperature.   In  addition,  there  is  the  complicated  effect 
of  topography  on  local  winds  and  turbulence  that  affect  plume  dispersion. 
Computer  modeling  is  the  only  practical  method  to  estimate  pollutant 
concentrations.  Annual  average  concentrations  were  determined  using 
climatological  averages;  maximum  24-hourly  and  3-hourly  average  concen- 
trations were  determined  using  worst  case  dispersion  conditions. 

Pollution  concentrations  were  calculated  by  EPA  and  Utah  Bureau  of 
Air  Quality  using  the  EPA  C9M3D  model.  The  C9M3D  model  assumes  a 
uniform  wind  field,  a  normal,  or  Gaussian  distribution  of  pollutants  in 
the  vertical,  and  utilizes  the  concept  of  averaging  about  a  22.5  degree 
angular  segment.  Topography  is  taken  into  account  by  allowing  the  plume 
centerline  to  approach  to  within  but  never  less  than  10  meters  vertical 
distance  from  the  terrain  surface  for  stable  atmosphere  (EPA,  1975). 
The  results  are  summarized  in  table  3-3.  The  area  is  presently  classified 
Class  II  under  the  Prevention  of  Significant  Deterioration  Regulations. 
Concentrations  would  not  meet  the  Class  II  standards.  The  Utah  Bureau 
of  Air  Quality  has  submitted  a  proposal  to  redesignate  the  area  from 
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Table  3-3.  Maximum  calculated  ground  level  pollution  concentrations 
(micrograms  per  cubic  meter)  from  Alunite  stack  emissions 

Calculated     Class  II     Class  IIId 


Sulfur  dioxide 

Annual 

78 

15 

80 

Maximum  24-hour 

290 

100 

365 

Maximum  3-hour 

1,160 

700 

1,300 

Particulates 

Annual 

29 

10 

60 

Maximum  24-hour 

76 

30 

150 

Nitrogen  oxides 

Annual 

88 

— 

100 

Fluorides 

Annual 

1. 

0 

— 

— 

Maximum  24-hour 

2. 

7 

— 

-- 

a  Utah  Bureau  of  Air  Quality  proposes  Class  III  designation  for  area. 
Class  III  allows  deterioration  up  to  the  ambient  air  quality  standard 


Class  II  to  Class  III.  If  the  area  were  to  be  redesignated,  the  proposed 
alunite  plant  would  meet  Class  III  standards.  However,  it  is  seen  that 
calculated  values  are  wery   close  to  the  limits  allowed.  Therefore, 
ambient  standards  could  be  exceeded  during  pollution  control  equipment 
breakdown.  The  maximum  pollution  concentrations  would  occur  over  the 
elevated  terrain  about  2  to  3  miles  southwest  of  the  proposed  plant 
site.  The  high  concentrations  are  caused  by  periods  of  northeasterly 
winds  backing  the  plume  against  the  Wan  Wan  Mountains. 

Calculations  using  the  C9M30  model  indicate  that  for  particulates 
and  sulfur  dioxide  the  air  quality  standards  for  potential  Class  I  areas 
would  not  be  violated. 

Potential  impacts  of  fluoride  emissions.   Fluoride  emissions  would  be 
mainly  in  the  form  of  gaseous  silicon  tetrafluoride  (Si F^)  or  silicon 
difluoride  (Si?Fg)  from  the  phosphoric  acid  plant;  gaseous  hydrogen 
fluoride  (HF)  from  the  granular  triple  superphosphate  and  aluminum 
fluoride  plants;  and  particulate  aluminum  fluoride  (AnF  )  from  the 

O 
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aluminum  fluoride  plant.  Gaseous  fluorides  are  absorbed  rapidly  by 
vegetation,  whereas  particulate  fluorides  that  collect  on  plant  surfaces 
are  absorbed  only  when  dissolved  by  moisture.  Fluoride  compounds  tend 
to  accumulate  in  vegetation  and  over  the  long  term  can  lead  to  concen- 
trations capable  of  serious  damage  to  plants  and  animals.  Potentially 
toxic  fluoride  accumulation  has  been  demonstrated  in  birds  and  mammals 
that  feed  on  plants  in  the  vicinity  of  pollution  sources. 

The  effect  of  fluorides  on  vegetation  has  been  discussed  by  Groth 
III  (1975):  "Concentrations  as  low  as  one  part  per  billion  (ppb)  in 
ambient  air  are  capable  of  causing  serious  damage  to  vegetation  and  may 
threaten  livestock.  Levels  of  fluoride  air  pollution  capable  of  accumu- 
lating and  damaging  sensitive  plants  have  occurred  several  miles  downwind 
from  emission  sources,  despite  air  pollution  controls."  Toxicity  thresh- 
olds vary  greatly  with  different  plant  species  and  animals.  Damage  to 
vegetation  is  often  in  the  form  of  "tip  burn"  in  which  the  tips  and 
edges  of  leaves  exhibit  a  brown  discoloration,  which  if  it  occurs 
extensively  enough  may  retard  plant  growth.  It  has  been  determined  that 
ambient  fluoride  concentrations  between  0.1  and  1  ppb  averaged  over 
several  months  cause  damage  to  certain  sensitive  plants  (Hill,  1969). 
Certain  trees  such  as  Douglas  fir  and  many  species  of  pine  are  particu- 
larly sensitive  to  fluorides  (Prival  and  Fisher,  1973). 

Livestock  have  been  found  to  be  especially  vulnerable  to  fluoride 
pollution.  Fluorides  accumulate  in  the  bones  which  can  lead  to  skeletal 
deformities  (fluorosis)  and  consequential  adverse  health  effects.  Cattle 
have  been  found  to  become  susceptible  to  fluorosis  if  fluoride  concen- 
trations in  the  diet  exceed  40  ppm  (Prival  and  Fisher,  1973). 
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Adverse  effects  on  humans  have  been  studied  mainly  in  terms  of 
occupational  exposure.  The  American  Conference  of  Governmental  Hygien- 
ists  has  set  a  threshold  limit  value  of  3  ppm  (3,000  ppb)  for  hydrogen 
fluoride  gas  in  industrial  work  places  (based  on  a  40-hour  work  week). 
Threshold  levels  applied  to  the  general  population  would  tend  to  be 
lower,  but  would  still  be  far  higher  than  ambient  air  concentrations 
that  have  been  measured  near  major  fluoride  sources. 

There  are  neither  Federal  nor  State  of  Utah  ambient  air  quality 
standards  for  fluorides.  The  State  of  Washington  has  established  an 
ambient  air  quality  standard  of  0.5  yg/m3  for  the  growing  season  and  2.9 
yg/m3  for  a  maximum  24-hour  average.  The  State  of  Montana  has  a  24-hour 
average  standard  of  0.82  yg/m3  (1  yg/m3  is  approximately  1.25  ppb). 

The  maximum  calculated  24-hour  average  fluoride  concentration  is 
2.7  yg/m3.  The  maximum  calculated  annual  average  concentration  is  1.0 
yg/m3,  which  occurred  over  the  mountains  to  the  west  and  south  of  the 
proposed  alunite  site.  Calculated  concentrations  in  Wan  Wah  Valley  are 
less  because  of  the  relatively  lower  elevation. 

Ozone.  Ozone  has  a  yery   important  role  in  the  chemical  transformation 
of  many  pollutants.  Although  ozone  has  traditionally  been  thought  to  be 
associated  with  urban  "photo  chemical  smog1',  recent  studies  have  indicated 
that  high  ozone  levels  may  exist  in  rural  areas.  The  mechanism  producing 
these  high  rural  levels  is  not  entirely  clear. 

It  has  been  observed  by  David  et  al.,  (1974)  and  Williams  (1975) 
that  ozone  is  being  depleted  for  some  distance  downwind  of  large  pollution 
sources  such  as  coal -fired  power  plants.  It  is  believed  the  ozone  is 
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consumed  in  chemical  reactions  leading  to  the  transformation  of  nitric 
oxide  (NO)  to  nitrogen  dioxide  (NO2).  Large  pollution  sources  may  lead 
to  ozone  formation  at  great  downwind  distances.  No  background  measurements 
at  the  proposed  alunite  plant  site  are  available.  Measurements  at  other 
rural  locations  occasionally  exceed  ambient  air  quality  standards. 
Since  the  ozone  problem  is  not  well  understood,  no  definite  statement 
can  be  made  about  the  potential  impact  of  the  proposed  alunite  plant  on 
ambient  ozone  concentrations. 

Fugitive  dust.  The  potential  problem  of  fugitive  dusts  generated  by 
mining  operations  and  the  tailings  ponds  during  the  25-year  operation 
phase  is  difficult  to  evaluate  quantitatively.  The  amount  of  dust 
raised  from  these  sources  depends  on  wind  speed,  particle  size,  the 
amount  of  moisture  present  and  effectiveness  of  control  practices.   In 
addition,  the  problem  is  compounded  because  of  high  background  dust 
concentrations  during  strong  wind  conditions.  Therefore,  fugitive  dust 
during  strong  wind  conditions,  especially  after  a  prolonged  absence  of 
precipitation,  could  result  in  particulate  levels  exceeding  federal 
ambient  air  quality  standards  in  the  immediate  vicinity  of  the  mine  and 
tailings  ponds. 

Visibility.  Visibility  reductions  would  be  caused  primarily  through 
increased  particulate  loading  in  the  atmosphere  due  to  emissions  from 
the  processing  plant  as  well  as  dust  generated  by  the  mining  area  and 
tailings  ponds. 

Possible  impact  on  visibility  may  also  result  from  conversion  of 
SO2  to  SO3  and  sulfates.   Under  conditions  of  high  humidity  and  the 


3-13 


IMPACTS 


presence  of  the  necessary  catalysts,  conversion  rate  of  sulfur  dioxide 
to  sulfuric  acid  near  the  stack  exit  is  about  1.5  percent  per  hour 
according  to  findings  by  Wayne  (1973).  Photochemical  processes  may, 
under  bright  sunshine,  account  for  another  0.1  to  0.3  percent  per  hour. 
Conversion  rates  would  decrease  rapidly  with  increasing  distance  from 
the  stack  due  to  dilution.  A  study  of  the  effect  of  air  borne  particles 
including  those  resulting  from  SO?  conversion  was  done  by  Bechtel  Corpora- 
tion (1974)  for  the  proposed  Kaiparowits  power  project.  The  Bechtel 
model  calculations  showed  reductions  in  visibility  from  a  background 
visual  range  of  70  miles  down  to  a  minimum  of  50  miles  depending  on 
location  and  direction  of  view.  Estimated  emissions  of  particulates  and 
sulfur  dioxide  from  the  proposed  Kaiparowits  plant  are  about  2  to  3 
times  those  estimated  from  the  proposed  alunite  project.  Reduction  of 
visual  range  for  the  proposed  alunite  project  would,  therefore,  not  be 
as  great. 

Nitrogen  dioxide  (NO?),  when  present  in  sufficient  concentrations 
in  the  atmosphere,  causes  a  brownish  discoloration  in  the  sky.  Nitrogen 
dioxide  results  from  the  oxidation  of  nitric  oxides  (NO),  which  constitute 
the  bulk  of  the  N0X  emissions  from  combustion  operations.  The  rate  of 
NO2  formation  is  dependent  on  intensity  of  sunlight,  presence  of  ozone 
or  hydrocarbons,  and  total  concentration  of  NO.  At  nitric  oxide  concen- 
trations of  400  ppm,  (which  may  occur  very   close  to  the  stack  exit)  the 
rate  of  conversion  would  be  approximately  0.8  percent  per  minute  accord- 
ing to  Leighton  (1961).  However,  conversion  rates  would  be  reduced 
drastically  at  increased  distances  downwind  of  the  stack  due  to  dilution 
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of  the  plume.  An  examination  of  the  various  expected  nitrogen  oxides 
source  strengths  and  the  associated  rate  of  formation  of  N0«,  assuming 
the  above  rate  relationship  under  various  limiting  dispersion  conditions, 
indicates  that  rate  of  formation  of  NCL  is  not  expected  to  be  rapid 
enough  to  produce  brown  discoloration. 

No  significant  impact  would  be  expected  from  a  slight  reduction  in 
visibility  that  may  be  associated  with  stack  emissions  from  the  proposed 
alunite  operation.  Potential  reduction  in  visibility  would  be  confined 
mainly  to  Wan  Wan  Valley.  The  impacts  of  reduced  visibility  on  the 
landscape  character  are  discussed  in  the  section  on  Aesthetics. 

Fugitive  dust  emissions  from  the  mine  and  tailings  ponds  could 
create  a  yery   significant  visibility  reduction,  although  it  would  generally 
be  confined  to  the  vicinity  of  those  sites  during  periods  of  high  winds. 

Emissions  of  water  vapor  from  the  cooling  tower  would  form  a 
visible  cloud  at  times  when  temperatures  are  low  and  relative  humidity 
high.  Even  under  the  most  adverse  conditions,  however,  the  visible 
cloud  would  be  yery   localized.  Possible  icing  conditions  could  exist  in 
wintertime,  but  these  would  again  be  highly  localized. 
Odor.  The  emissions  from  the  processing  plant,  particularly  sulfur 
oxides  compounds,  would  have  an  unpleasant  odor.  Odor  threshold  levels 
for  sulfur  dioxide  are  listed  as  0.5  to  0.7  ppm  for  more  sensitive 
persons  and  0.8  to  1  ppm  for  the  average  person  (National  Air  Pollution 
Control  Administration  Publication,  April  1975). 

Odor  from  SO?  would  therefore  not  be  noticeable  anywhere  during 
average  meteorological  conditions.  Odor  may  be  noticeable  during  short 
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periods  of  extreme  limited  mixing  or  fumigation  within  a  few  miles 
radius  from  the  processing  plant  complex.  Nitrogen  dioxide  odor  thresh- 
old levels  range  from  approximately  0.12  ppm  to  0.5  ppm.   It  is  not 
expected  that  maximum  expected  ground  level  concentrations  would  be 
sufficient  to  cause  a  noticeable  odor.  Threshold  levels  for  ammonia  as 
listed  by  the  Manufacturing  Chemists  Association  range  from  approximately 
21  ppm  to  47  ppm.  Maximum  ground  level  ammonia  concentrations  would  not 
be  expected  to  exceed  the  threshold  levels  for  most  persons. 
Summary.  Modeling  calculations  indicate  that  the  proposed  alunite 
project  would  not  meet  Class  II  standards  for  sulfur  dioxide  and  particu- 
lates. The  proposed  plant  would  meet  Class  III  standards  if  the  area 
were  designated  in  the  future.  Maximum  calculated  fluoride  levels 
slightly  exceed  concentrations  that  could  affect  sensitive  plants  or 
cause  fluorosis  in  grazing  animals  over  the  long-term.  The  highest 
fluoride  concentrations  would  occur  about  2  to  3  miles  southwest  of  the 
proposed  site.  This  area  is  about  5  square  miles  in  size  and  because  of 
the  steepness  of  the  terrain,  receives  very   little  wildlife  use  and 
almost  no  use  by  grazing  livestock.  Based  on  the  available  data,  long- 
term  fluoride  concentrations  would  not  be  biologically  significant  in 
Wan  Wah  Valley. 

TOPOGRAPHY 

The  prominent  ridge  at  the  proposed  alunite  mine  site  would  be 
changed  by  mining  activities.  Removal  of  100  million  tons  of  ore  and  82 
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million  tons  of  waste  rock  material  from  the  mine  area  would  gradually 
remove  the  prominent  ridge  and  eventually  produce  a  pit  approximately 
240  acres  in  size.  This  ridge  would  be  leveled  from  the  present  maximum 
elevation  of  about  7,600  feet  to  an  average  elevation  of  7,300  feet  by 
the  tenth  year  of  mining.   From  the  10th  to  the  25th  year  of  mining  the 
ridge  would  continue  to  be  lowered,  and  a  pit  would  develop  leaving  a 
depression  at  an  elevation  of  6,940  feet.  The  maximum  pit  depth  would 
be  450  feet. 

For  the  first  20  years  the  82  million  tons  of  waste  rock  generated 
by  the  mining  operation  would  be  dumped  into  the  dry  canyon  north  of  the 
mine  and  west  of  the  mine  service  area.  The  cumulative  effect  of  this 
disposal  would  raise  the  canyon  floor  about  400  feet  over  a  length  of 
1.5  miles  to  eventually  create  a  plateau  with  an  elevation  of  about 
7,400  feet.  This  waste  rock  pile  would  occupy  175  acres  after  25  years 
of  mining.  After  the  20th  year  of  mining,  Alumet  proposes  to  dump  much 
of  the  waste  rock  into  the  pit  at  the  east  end  of  the  mine  area.  This 
would  fill  in  about  38  acres  of  the  240-acre  pit  and  would  create  a 
small  hill  with  an  elevation  of  7,520  feet. 

Changes  to  topographic  features  would  result  from  leveling  areas 
within  the  processing  plant  complex  to  facilitate  construction  and  from 
initial  construction  of  40-foot  high  dikes  to  contain  the  tailings 
ponds.  Dikes  around  the  gypsum  and  silica  tailings  ponds  would  be 
approximately  5  miles  in  length  and  would  eventually  reach  heights  of  80 
and  120  feet.  These  ponds  would  cover  a  total  of  1,250  acres. 
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Minor  changes  to  topographic  features  would  occur  as  a  result  of 
leveling  areas  prior  to  construction  of  the  transportation  system,  ore 
conveyor  system,  and  communication  facilities.  Shallow  depressions  or 
pits  up  to  10- feet  deep  would  result  from  the  mining  of  sand,  gravel, 
and  basalt. 

The  changes  in  topographic  features  that  would  result  from  the 
proposed  action  would  change  the  visual  appearance  of  southern  Wah  Wan 
Valley.  These  visual  impacts  and  their  significance  are  discussed  in 
the  Aesthetics  section  of  this  chapter.   Impacts  to  water  resources  that 
would  result  from  changes  in  topography  are  discussed  in  the  Hydrology 
section. 

GEOLOGY 

The  proposed  action  would  not  result  in  any  environmental  impacts 
to  geologic  structures. 

HYDROLOGY 

Ground  water 

Water  quantity  and  use.   It  is  estimated  that  less  than  1,000  acre- 
feet  of  water  from  the  Wah  Wah  Valley  ground  water  reservoir  would  be 
used  for  the  total  construction  period  of  the  project. 

Approximately  32  acre-feet  of  water  per  year  would  be  withdrawn 
from  bedrock  aquifers  in  the  Wah  Wah  Mountains  to  operate  the  alunite 
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mine  and  related  facilities.  Withdrawing  water  for  the  mining  operation 
would  have  a  small,  immeasurable  impact  on  the  water  supply.  However, 
the  32  acre-feet  per  year  withdrawn  for  the  mining  operation  would  be 
unavailable  for  other  uses  during  the  25-year  life  of  the  project. 
Withdrawal  of  32  acre-feet  per  year  through  the  mine  supply  wells  would 
reduce  the  natural  ground  water  recharge  to  the  valley  ground  water 
reservoir  by  about  the  same  amount.  This  would  result  in  approximately 
a  0.4  percent  reduction  in  the  annual  estimated  recharge  (8,500  acre- 
feet)  to  the  valley  ground  water  reservoir. 

Approximately  7,590  acre-feet  of  water  per  year  would  be  used  to 
operate  the  processing  plant  complex  and  related  facilities.  The  water 
would  be  pumped  from  10  to  20  wells  tapping  the  Wah  Wah  Valley  ground 
water  reservoir.  This  water  would  be  unavailable  for  other  uses  that 
might  develop  during  the  25-year  life  of  the  proposed  project.  The 
withdrawal  of  7,590  acre-feet  per  year  of  water  from  the  Wah  Wah  Valley 
ground  water  reservoir  would  not  exceed  its  estimated  annual  rate  of 
recharge. 

Part  of  this  withdrawal  would  be  offset  by  increased  recharge  in 
the  mine  and  silica  sand  tailings  pond  areas.   It  is  likely  that  the 
open  pit  mine,  an  area  of  240  acres  by  the  end  of  the  25th  year  of 
operation,  would  increase  recharge  to  bedrock  aquifers  by  impounding 
surface  runoff  that  would  ultimately  drain  to  the  valley  ground  water 
reservoir.  This  drainage  is  estimated  to  be  100  acre-feet  per  year. 
Some  seepage  loss  would  result  from  the  silica  sand  tailings  pond  (675 
acres)  and  would  also  eventually  reach  the  Wah  Wah  Valley  ground  water 
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reservoir.  There  are  insufficient  data  available  to  accurately  determine 
the  annual  rate  of  artificial  recharge  from  this  seepage  loss.  A  rough 
approximation  can  be  made  by  the  extrapolation  from  an  estimate  of 
seepage  from  the  Kennecott  Copper  Corporation  tailings  pond  near  the 
Great  Salt  Lake.  Hydrostatic  heads  in  the  Kennecott  Copper  Corporation 
pond  are  greater  than  they  would  be  in  the  silica  sand  pond,  but  the 
permeability  of  the  floor  of  the  silica  sand  pond  and  the  tailings  would 
be  greater  than  they  are  in  the  Kennecott  Copper  Corporation  pond. 
Analog  computer  model  studies  of  the  valley  ground  water  reservoir  in 
Salt  Lake  County  indicate  that  the  ground  water  recharge  from  the  Kenne- 
cott Copper  tailings  pond  is  about  2,400  acre- feet  per  year  (Hely,  et 
al . ,  1971).  This  amount  is  about  0.44  acre-feet  per  year  per  pond  acre. 
Using  this  factor  for  the  silica  tailings  pond,  the  rate  of  ground  water 
recharge  from  that  pond  would  be  about  300  acre-feet  per  year.   It  is 
unlikely  that  there  would  be  any  seepage  losses  from  the  gypsum  tailings 
pond  (575  acres)  because  of  the  chemical  and  physical  nature  of  the 
gypsum  tailings.  Therefore,  increased  artificial  recharge,  as  a  result 
of  the  proposed  project,  would  be  on  the  order  of  400  acre-feet  annually 
(from  the  al unite  mine  and  the  silica  sand  tailings  pond). 

The  partial  dewatering  of  the  valley  ground  water  reservoir  would 
result  in  rearrangement  and  compaction  of  the  sands  and  gravels  that 
comprise  the  ground  water  reservoir.  Associated  adjustment  from  this 
compaction  would  occur  upward  through  the  overlying  unsaturated  valley 
fill  deposits.  Because  of  the  great  thickness  (several  hundred  to  more 
than  1,000  feet)  of  unsaturated  rocks  available  to  absorb  such  adjustments, 


3-20 


HYDROLOGY 


land  subsidence  probably  would  be  too  small  to  measure  or  cause  structural 
problems. 

All  springs  in  Wah  Wah  Valley  discharge  from  bedrock  aquifers  that 
are  several  hundred  to  more  than  1,000  feet  higher  than  the  valley  fill 
aquifers  which  would  be  tapped  by  the  proposed  project  wells.  Therefore, 
it  is  unlikely  that  the  yields  of  any  of  the  springs,  including  Wah  Wah 
Springs,  would  be  affected  by  pumping  for  the  proposed  project  supply 
wells.   It  is  not  likely  that  there  is  direct  hydrologic  connection 
between  aquifers  in  the  proposed  mine  area  and  Wah  Wah  Springs  (Stephens, 
1974)  and  the  proposed  alunite  mine  is  not  expected  to  affect  the  flow 
from  Wah  Wah  Springs. 

The  proposed  project  would  increase  the  total  population  in  the 
Milford-Minersville-Beaver-Cedar  City  area  by  an  estimated  4,500  people. 
This  would  increase  total  water  supply  requirements  by  an  estimated 
940,000  gallons  per  day  (about  1,058  acre-feet  per  year),  and  total 
sewage  loads  by  an  estimated  470,000  gallons  per  day  (approximately  530 
acre-feet  per  year).  These  estimates  are  based  on  factors  used  by  the 
Utah  Division  of  Health  to  evaluate  municipal  water  supply  and  waste- 
water treatment  requirements.  The  city  of  Milford  would  receive  most  of 
the  anticipated  new  residents,  and  would  require  the  largest  expansion 
of  water  supply  and  waste-water  treatment  facilities.  The  significance 
and  projected  expansion  of  municipal  water  supplies  and  waste  water 
treatment  facilities  are  discussed  in  the  Socioeconomic  section.  Ground 
water  is  available  to  accommodate  the  anticipated  expansion  but  the 
expansion  would  increase  the  present  mining  of  the  ground  water  reservoir 
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in  the  Milford  area  by  approximately  1,000  acre-feet  per  year.  The 
annual  rate  of  withdrawal  is  estimated  by  the  State  Engineer  to  exceed 
the  recharge  rate  by  10,000  acre-feet.  The  additional  water  use  would 
increase  the  present  mining  rate  of  water  10  percent.  At  the  present 
mining  rate,  it  would  take  about  200  years  to  withdraw  the  water  stored 
in  the  top  100  feet  of  the  ground  water  reservoir  (see  Hydrology  section 
of  Chapter  2).  The  increased  mining  rate  would  shorten  this  period  to 
about  180  years.   One  thousand  acre-feet  of  water  would  support  approxi- 
mately 250  acres  of  irrigated  cropland  producing  a  gross  agricultural 
income  of  $60,000  per  year.  This  income  would  be  lost  if  water  was 
purchased  from  existing  agricultural  users. 

Water  quality.  Construction  activities  would  not  affect  ground 
water  quality.  All  impacts  to  ground  water  quality  would  result  from 
operation  of  the  processing  plant  complex  and  al unite  mine.  The  mine 
would  become  an  area  of  natural  ground  water  recharge.  Minerals  in  the 
mine  area  are  generally  insoluble  and  occur  abundantly  in  the  Wah  Wan 
Mountains.  Recharge  from  the  mine  area  would  not  cause  water  quality 
problems.  The  waste  rock  pile  would  be  composed  of  rock  from  the  mine 
which  also  contains  minerals  that  are  generally  insoluble.  Water  perco- 
lating through  the  waste  rock  pile  would  have  the  same  physical  and 
chemical  characteristics  as  water  from  the  surrounding  undisturbed 
terrain. 

Physical  characteristics  of  the  tailings  that  would  accumulate  in 
the  gypsum  tailings  pond  indicate  that  they  would  be  poorly  permeable  to 
essentially  impermeable.  Therefore,  seepage  from  the  gypsum  tailings 
pond,  and  the  effect  on  ground  water  quality  would  be  negligible. 
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It  is  estimated  that  about  300  acre-feet  per  year  of  fluid  would 
seep  from  the  silica  sand  tailings  pond  to  the  underlying  valley  ground 
water  reservoir.  Nearly  all  solid  tailings  that  would  accumulate  in  the 
silica  sand  tailings  pond  would  consist  of  relatively  insoluble  silica 
(about  93  percent),  alumina  and  iron  oxide.   It  is  unlikely  that  fluid 
seeping  through  those  tailings  to  the  valley  ground  water  reservoir 
would  dissolve  sufficient  amounts  of  these  materials  to  significantly 
raise  concentrations  of  these  chemical  compounds  or  their  disassociative 
ions  in  the  ground  water. 

The  slurry  solution  that  would  enter  the  silica  sand  tailings  pond 
would  contain  about  12  percent  potassium  sulfate,  5  percent  sodium 
sulfate  and  0.33  percent  sodium  hydroxide.  Given  these  constituents, 
the  slurry  solution  would  have  a  salinity  of  about  17.3  percent  total 
dissolved  solids.   It  is  assumed  that  roughly  the  same  percentages  of 
these  compounds  would  occur  in  the  fluid  that  would  seep  from  the  pond 
to  the  valley  ground  water  reservoir.  These  percentages  would  decrease 
considerably  as  fluids  seeping  from  the  pond  (about  300  acre-feet  per 
year)  mix  with  natural  ground  water  recharge  in  the  general  area  (several 
thousand  acre-feet  per  year)  and  ground  water  in  storage  (more  than  1 
million  acre-feet).  Therefore,  no  significant  decrease  in  ground  water 
quality  is  anticipated. 

Some  seepage  loss  from  the  sewage  lagoons  probably  would  occur. 
The  amount  cannot  be  estimated  from  available  data,  but  probably  would 
be  only  a  few  acre-feet  per  year.  Some  of  this  fluid  would  eventually 
enter  the  Wan  Wan  Valley  ground  water  reservoir.  By  the  time  it  would 
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reach  the  nearest  well,  about  3  miles  away,  the  fluid  would  have  under- 
gone considerable  purification  by  filtration  in  the  sand  and  gravel. 

The  sanitary  landfill  for  solid  waste  disposal  would  be  in  an  area 
that  receives  about  10  inches  of  precipitation  per  year.  There  would  be 
little,  if  any,  precipitation  that  would  seep  completely  through  the 
fill  to  dissolve  contaminants  and  carry  them  to  the  underlying  ground 
water. 

It  is  concluded  from  the  foregoing  discussion  that  there  would  be 
no  serious  degradation  of  the  quality  of  ground  water  in  the  Wah  Wah 
Valley  ground  water  reservoir  as  a  result  of  the  proposed  project. 
Should  serious  contamination  of  the  ground  water  occur,  however,  it 
would  occur  in  that  part  of  the  reservoir  that  would  be  tapped  by  the 
proposed  project  supply  wells.  The  contaminated  water  would  be  contin- 
ually pumped  and  recycled  through  the  project  water  supply  system  (and 
presumably  would  be  treated  as  required)  during  the  life  of  the  project; 
none  would  migrate  down  the  valley  to  affect  the  water  supply  from  the 
BLM  Wah  Wah  well  or  other  wells  that  may  be  drilled  in  that  area. 

Seepage  from  the  silica  sand  tailings  pond  to  the  Wah  Wah  Valley 
ground  water  reservoir  probably  would  continue  for  several  years  after 
the  25-year  life  of  the  proposed  project.  Because  of  the  large  ground 
water  withdrawals  for  the  project,  a  large  cone  of  depression  would  have 
developed  on  the  water  table  in  the  vicinity  of  the  well  field.  The 
fluids  seeping  from  the  silica  sand  tailings  pond  would  be  contained  in 
this  cone  of  depression  for  a  number  of  years  as  water  levels  recovered 
and  the  natural  ground  water  gradients  to  the  lower  end  of  the  valley 
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became  reestablished.  By  this  time,  enough  natural  recharge  (about 
8,500  acre-feet  a  year)  would  have  occurred  to  dilute  the  contaminants 
and  return  the  ground  water  quality  to  near  its  natural  level. 

The  increased  population  in  Milford  would  increase  the  amount  of 
raw  sewage  that  could  enter  the  ground  water  system  during  periodic 
breakdowns  or  in  the  event  that  sewage  treatment  facilities  are  unable 
to  handle  the  increased  sewage  loads.  Raw  sewage  would  enter  shallow, 
relatively  poor  quality  ground  water  that  flows  to  the  north  and  is 
consumed  by  evapotranspiration  along  the  Beaver  River  bottoms.  It  is 
unlikely  that  any  of  the  raw  sewage  would  seep  to  the  deep  aquifers  that 
are  tapped  by  the  culinary  water  wells  or  other  wells  in  the  Milford 
area.  These  wells  are  up-gradient  from  the  sewage  treatment  facility 
with  respect  to  the  direction  of  ground  water  movement;  also  the  aquifers 
tapped  by  the  culinary  and  agricultural  wells  are  overlain  by  more  than 
100  feet  of  alluvial  deposits  which  serve  as  natural  filters.  It 
should  be  noted  that  raw  sewage  was  continuously  discharged  over  the 
shallow  ground  water  system  northwest  of  Milford  prior  to  the  completion 
of  the  existing  treatment  facility.  This  discharge  had  no  adverse 
effect  on  the  ground  water  or  ground  water  uses. 

The  increased  populations  in  Minersville  and  Cedar  City  would  also 
increase  the  potential  for  seepage  of  raw  sewage  into  the  ground  water 
system.  The  ultimate  impact  on  ground  water  quality  probably  would  be 
no  greater  than  presently  occurs  with  existing  treatment  facilities. 
Improperly  treated  sewage  is  currently  being  discharged  and  no  problems 
with  water  quality  have  developed.  As  in  the  case  of  the  Milford  area, 
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aquifers  tapped  by  wells  in  the  Minersville  and  Cedar  City  area  are 
overlain  by  alluvial  deposits  which  serve  as  natural  filters.  These 
deposits  would  effectively  filter  raw  sewage  before  it  reached  the 
aquifers  tapped  by  culinary  and  agricultural  wells.  The  Beaver  City 
sewage  treatment  facility  has  excess  capacity  to  handle  the  relatively 
small  increase  in  sewage  loads  that  would  occur,  and  no  additional 
impact  on  water  quality  is  anticipated. 
Surface  water 

Water  quantity  and  use.  It  is  expected  there  would  be  no  significant 
impact  on  surface  water  quantity  and  use  in  Wan  Wah  Valley  and  the 
Mil  ford  area  during  the  42-month  construction  phase.  Environmental 
impacts  would  occur  primarily  in  Wah  Wah  Valley  during  the  25-year 
operation  of  the  mine  and  processing  plant. 

During  the  operation  phase,  impoundment  of  surface  runoff  in  the 
pit  area  of  the  al unite  mine  and  within  the  dikes  of  the  tailings  ponds 
would  decrease  annual  runoff  in  Wah  Wah  Valley.  The  relatively  imper- 
meable surface  of  roads,  railroads,  parking  areas,  buildings,  and 
processing  plant  facilities  would  increase  surface  runoff.  Table  3-4 
shows  the  estimated  effect  of  the  proposed  project  on  the  mean  annual 
runoff  in  Wah  Wah  Valley  and  the  Milford  area.  The  net  change  would  be 
a  reduction  of  104  acre-feet  per  year  in  Wah  Wah  Valley  and  an  additional 
2  acre-feet  per  year  in  the  Milford  area.  These  changes  represent  about 
1.4  percent  of  the  annual  surface  runoff  in  Wah  Wah  Valley  and  0.05 
percent  of  the  annual  surface  runoff  in  the  Milford  area.  The  effect  on 
surface  runoff  would  be  negligible. 
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An  important  source  of  natural  recharge  to  the  Wan  Wah  Valley 
ground  water  reservoir  is  seepage  of  streamflow  from  lower  Willow  Creek 
into  the  underlying  rocks.  The  mean  annual  runoff  in  Willow  Creek 
(located  about  3  miles  below  the  proposed  open  pit  alunite  mine)  is 
about  2,000  acre-feet.  The  reduction  in  ground  water  recharge  resulting 
from  retention  of  runoff  by  the  alunite  mine  from  Willow  Creek  would  be 
negligible  (about  14  acre-feet  per  year). 

The  proposed  project  site  would  be  located  in  an  area  where  cloud- 
burst flooding  often  occurs.  By  retaining  runoff,  the  mine  and  tailings 
ponds  would  tend  to  reduce  the  intensity  of  such  floodings.  The  subsequent 
effect  upon  natural  surface  flow  cannot  be  quantified  because  of  a  lack 
of  data. 

Water  quality.  Removal  of  vegetation  and  modification  of  the 
terrain  during  construction  of  the  proposed  project  would  increase 
sediment  loads  by  an  unknown  amount  in  Willow  and  Quartz  creeks  during 
the  42-month  construction  period.   It  is  unlikely  that  such  increase 
would  reduce  the  usefulness  of  the  runoff  as  a  source  of  water  for 
livestock  and  wildlife,  because  even  under  natural  conditions  water  in 
these  intermittent  streams  carries  a  relatively  high  sediment  load 
because  of  high-intensity  storms  that  provide  the  stream  flow.  Sediment 
loads,  both  natural  and  induced  by  surface  disturbance,  would  clog  the 
stream  beds  and  impede  stream  bed  infiltration  of  runoff.  This  stream 
bed  infiltration  is  an  important  source  of  natural  recharge  to  the 
valley  ground  water  reservoir  and  stream  bed  infiltration  of  water  from 
Willow  Creek  could  be  reduced.  The  resulting  reduction  of  ground  water 
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recharge  induced  by  the  project  cannot  be  determined  from  available 
data.  The  best  estimate  is  that  it  would  reduce  recharge  to  the  valley 
ground  water  reservoir  by  less  than  1  percent  of  the  total  annual  recharge, 

Operation  of  the  proposed  project  would  create  the  potential  for 
accidental  spills  of  toxic  material  into  the  intermittent  streams. 
Livestock  and  wildlife  using  water  from  these  streams  could  be  poisoned. 
This  impact  would  be  localized  because  of  the  intermittent  nature  of  the 
streams  and  an  accurate  estimate  of  impacts  to  animals  cannot  be  made. 

The  sewage  lagoon  (4  acres)  and  solid  waste  disposal  areas  (40 
acres)  would  be  located  away  from  main  drainages;  therefore,  they  would 
not  contribute  to  lowered  surface  water  quality. 


SOILS 


Construction  activities  and  operation  of  the  proposed  project  would 
result  in  the  mixing,  compacting,  and  burial  of  topsoil  on  2,409  acres 
over  the  25-year  life  of  the  project.  Fuel  or  chemical  spills  could 
sterilize  soil  on  specific  sites  where  they  occur. 

During  the  42-month  construction  period,  clearing  of  vegetation  and 
operation  of  trucks  and  heavy  construction  equipment  would  result  in 
soil  disturbance  on  approximately  744  acres.  Mechanical  disturbance  of 
soil  would  cause  changes  in  the  soil  structure  and  the  onsite  distri- 
bution of  microorganisms,  minerals,  and  nutrients.  Vehicle  and  heavy 
equipment  use  on  cleared  areas  during  the  summer  when  soils  are  dry 
would  pulverize  the  surface  making  it  more  susceptible  to  wind  and  water 
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erosion  and  creating  a  source  of  fugitive  dust.  Similar  traffic  over 
wet  soils  during  the  winter,  spring,  and  fall  would  cause  severe  compac- 
tion and  rutting  on  construction  sites  and  roads.  Compaction  of  soils 
would  result  in  a  long-term  loss  of  vegetative  productivity  and  a 
reduction  in  the  ability  of  the  surface  soil  to  absorb  precipitation. 
Rutting  would  create  new  channels  for  the  surface  flow  of  water  and 
would  increase  the  possibility  of  soil  erosion  from  cleared  areas. 

Soil  loss  by  wind  and  water  erosion  would  occur  at  the  rate  of 
0.001  to  0.010  inch  per  year  over  the  entire  surface  of  the  disturbed 
areas  according  to  estimated  accelerated  erosion  rates  for  bare  soil  in 
the  National  Resource  Inventory,  Beaver  River  Basin  Study.  The  0.010- 
inch  per  year  rate  would  apply  in  areas  with  steep  slopes  because  of 
increased  velocity  of  surface  runoff.  The  lower  erosion  rate  would 
apply  to  the  flatter  areas.  Soil  from  both  wind  and  water  erosion  would 
accumulate  in  Wan  Wan  Valley  since  the  valley  is  surrounded  by  mountains 
which  would  prevent  significant  quantities  of  airborne  soil  from  leaving 
the  valley  and  there  is  no  surface  water  drainage  from  the  valley.  The 
displaced  soil  would  be  spread  over  a  very   large  area  and  would  not 
accumulate  in  sufficient  amounts  to  cause  damage  to  vegetation.  Localized 
effects  from  increased  sediment  loads  in  the  intermittent  Willow  and 
Quartz  creeks  are  discussed  in  the  Hydrology  section  of  this  chapter. 
All  of  the  744  acres  that  would  be  disturbed  during  construction  are 
located  in  areas  where  precipitation  is  too  low  or  soil  conditions  are 
unsuitable  for  artificial  revegetation  to  be  successful.  Because  of 
these  limiting  factors,  vegetative  cover  would  have  to  be  reestablished 
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through  natural  succession  and  accelerated  soil  erosion  would  continue 
for  up  to  20  years  after  construction.  Assuming  that  the  highest  erosion 
rate  (0.010  inch  per  year)  would  occur  for  a  period  of  5  years,  then 
0.05  inch  of  soil  would  be  lost  from  the  744  acres  disturbed  during 
construction.  This  loss  is  essentially  the  same  as  the  high  natural 
erosion  rate  and  would  not  have  a  significant  effect  on  the  ability  of 
the  soil  to  support  native  vegetation. 

During  the  25-year  operation  of  the  project  the  mine  area  would 
gradually  enlarge  to  240  acres,  the  mine  waste  rock  pile  would  enlarge 
to  175  acres,  and  the  tailings  ponds  would  enlarge  to  1,250  acres. 
Thus,  after  25  years  of  operation,  there  would  be  a  total  of  2,409  acres 
affected.  Soil  on  the  240-acre  mine  area  would  be  removed  and  buried 
under  waste  rock,  and  soils  beneath  the  175-acre  waste  rock  pile  would 
be  permanently  buried.  Erosion  would  not  occur  because  the  mine  area 
would  be  exposed  bedrock  and  the  waste  rock  pile  would  be  composed  of 
almost  all  solid  rock  material.  Wind  erosion  from  the  surface  of  the 
tailings  ponds  would  occur  at  a  rate  anticipated  to  be  equivalent  to  the 
unprotected  and  disturbed  soil  rate  (0.010  inch  per  year).  This  soil 
would  be  dispersed  over  a  large  area  and  would  not  affect  the  vegetative 
productivity  of  the  soil.  During  periods  of  high  wind  velocity,  fugitive 
dust  from  the  tailings  ponds  would  have  an  adverse  impact  on  air  quality 
(particulate  levels)  and  would  reduce  visibility  in  Wah  Wah  Valley.  The 
velocity  and  duration  of  winds  that  would  create  large  quantities  of 
fugitive  dust  from  the  tailings  ponds  have  not  been  determined.  However, 
based  on  field  observations  of  wind  conditions  in  Wah  Wah  Valley,  it  is 
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estimated  that  fugitive  dust  would  be  produced  from  the  surface  of  the 
tailings  ponds  on  an  average  of  10  days  a  month. 

At  the  end  of  the  project  approximately  573  acres  would  be  perman- 
ently devoid  of  productive  soil.  This  figure  includes  158  acres  that 
would  be  occupied  by  physical  structures  and  415  acres  that  would  be 
covered  by  the  alunite  mine  and  spoil  pile.  The  cumulative  soil  erosion 
loss  from  the  2,409  acres  disturbed  or  buried  over  the  project  life 
cannot  be  determined  with  any  degree  of  accuracy.  However,  an  erosion 
rate  of  0.010  inch  per  year  over  the  entire  2,409  acres  would  result  in 
a  loss  of  50.2  acre-feet  of  soil  during  the  25-year  project  life.  The 
actual  soil  loss  would  be  much  lower  because  part  of  this  acreage  would 
be  gradually  disturbed  over  the  25-year  life  of  the  project;  part  would 
be  occupied  by  structures  and  roads,  and  unoccupied  areas  disturbed 
during  construction  would  be  in  various  stages  of  vegetative  reestablish- 
ment.   It  should  be  noted  that  none  of  the  soil  lost  by  erosion  would 
find  its  way  into  perennial  streams  or  rivers  and  the  amount  of  displaced 
soil  accumulating  in  Wah  Wan  Valley  would  not  adversely  affect  vegetation 
or  other  resource  values. 

The  increased  population  associated  with  the  project  would  result 
in  an  increase  in  off-road  vehicle  use  which  could  increase  soil  disturb- 
ance around  the  communities  of  Mil  ford,  Minersville,  Beaver,  and  Cedar 
City.  This  additional  soil  disturbance  would  increase  the  adverse 
visual  impacts  resulting  from  scarring  of  hills  and  would  increase  the 
potential  for  gully  erosion  resulting  from  concentrated  off-road  vehicle 
use  of  steep  terrain.  This  additional  impact  would  only  have  localized 
significance. 

3-32 


VEGETATION 


The  disturbance,  burial,  and  removal  of  soil  would  result  in  increased 
levels  of  fugitive  dust,  changes  in  physical  appearance,  loss  of  vegeta- 
tion, and  loss  of  livestock  forage  and  wildlife  habitat.  Further  discus- 
sions of  these  impacts  and  their  significance  are  contained  in  the 
sections  on  Air  quality,  Vegetation,  Wildlife,  Aesthetics,  and  Land  use. 

VEGETATION 

Over  a  25-year  period  of  time,  construction  and  operation  of  the 
proposed  project  would  result  in  the  eventual  removal  of  2,409  acres  of 
vegetation.  After  construction,  131  acres  (water  pipelines  and  con- 
struction material  sites)  would  be  put  back  into  production.  These 
acreages  are  shown  by  vegetation  community  and  project  component  in 
Table  3-5. 

Vegetation  removal  would  occur  throughout  the  42-month  construction 
period.  During  this  time,  construction  of  the  processing  plant  complex, 
water  system,  transportation  system,  ore  conveyor  system,  communication 
facilities,  material  sites,  and  mine  buildings  would  require  removal  of 
744  acres  of  vegetation.  This  removal  would  consist  of  717  acres  in  the 
mixed  shrub-grass  community,  20  acres  in  the  shadscale  community  and  7 
acres  in  the  pinyon-juniper  community. 

During  the  25-year  operation  of  the  processing  plant,  an  additional 
1,665  acres  of  vegetation  would  be  affected.  The  silica  sand  and  gypsum 
tailings  ponds  and  the  solid  waste  disposal  area  would  be  gradually 
enlarged,  requiring  the  removal  or  burial  of  an  additional  1,250  acres 
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Table  3-5.    Acres  of  vegetation  which  would  be  removed  including 
permanent  lossa  -  communities  listed  by  vegetative 
community  and  project  component 

Mixed    Pinyon- 
shrub-grass  juniper  Revegetated  Shadscale 
Project  components community  community  community  community 


Al unite  mine 

19 

(5) 

453 
(400) 

15 

(15) 

Processing  plant 
complex 

1,504 
153 

— 

-- 

Water  system 

66 

— 

— 

Transportation  system 

260 

— 

— 

Construction  materials 

65 

— 

— 

Communication  facili- 
ties 

— 

7 

-- 

Total  removal 

1,914 

460 

15 

Total  permanent 
loss 

(158) 

(400) 

(15) 

20 


20 


a  Permanent  loss  figures  indicated  by  parentheses 

of  the  mixed  shrub-grass  community.  Stripping  of  overburden  and  the 
mining  of  alunite  ore  would  cause  the  removal  of  415  acres  of  pinyon- 
juniper  at  the  mine  site.  This  would  occur  over  the  25-year  period 
proposed  for  mine  development  and  expansion. 

Of  the  total  2,409  acres  of  vegetation  removed,  573  acres  (including 
400  acres  of  pinyon-juniper,  158  acres  of  mixed  shrub-grass  and  15  acres 
of  revegetated  communities)  would  be  permanently  lost.  The  573  acres 
include  158  acres  which  would  be  occupied  by  physical  structures  and  415 
acres  which  would  be  covered  by  the  alunite  mine  and  waste  rock  pile. 
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The  area  of  the  mine  and  spoil  pile  would  be  considered  a  permanent  loss 
for  growing  vegetation  because  it  would  be  left  in  either  a  bedrock 
condition  or  a  waste  pile  of  rock.  The  remaining  1,836  acres  of  the 
mixed  shrub-grass,  pinyon-juniper  and  shadscale  communities  would  not  be 
permanently  occupied  by  physical  structures. 

The  combined  1,776  acres  of  unoccupied  areas  in  the  mixed  shrub- 
grass  and  shadscale  communities  would  likely  be  invaded  by  halogeton  and 
rabbitbrush.   Halogeton  is  an  annual  weed  poisonous  to  livestock, 
particularly  sheep.  These  areas  contain  soil  conditions  favorable  for 
the  growth  of  halogeton.  Rabbitbrush  has  limited  forage  value  for 
livestock  or  wildlife.  The  unoccupied  areas  within  the  pinyon-juniper 
and  revegetated  communities  would  be  reinvaded  by  a  variety  of  native 
weeds  and  shrubs,  none  of  which  would  be  poisonous  to  livestock. 

An  intensive  survey  of  the  proposed  project  site  was  completed  by 
BLM  during  the  summer  of  1975  (after  the  flowering  season)  and  no 
threatened  or  endangered  plant  species  were  found. 

Increased  populations  in  Milford,  Minersville,  Beaver,  and  Cedar 
City  would  result  in  greater  use  of  adjacent  lands  by  off-road  vehicle 
(ORV)  users.  The  extent  of  this  additional  use  and  area  which  would  be 
disturbed  by  these  users  cannot  be  predicted.   In  these  areas,  concen- 
trated and  continual  ORV  use  during  the  presence  of  the  increased  popula^ 
tion  would  crush  vegetation  and  eventually  result  in  the  loss  of  forbs 
and  grasses.   Woody  plants  such  as  sagebrush  and  pinyon-juniper  trees 
would  likely  survive  such  ORV  use. 
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The  significance  of  impacts  to  vegetation  can  be  evaluated  by  the 
relationship  of  each  vegetative  community  that  would  be  disturbed  to  the 
total  amount  of  this  vegetative  type  in  Wan  Wan  Valley.  The  1,914  acres 
of  the  mixed  shrub-grass  community  and  the  460  acres  of  the  pinyon- 
juniper  community  that  would  be  disturbed  represent  approximately  1 
percent  of  the  total  acreage  of  these  communities  in  the  valley  and 
surrounding  mountains.  The  15  acres  of  the  revegetated  community  and 
the  20  acres  of  the  shadscale  community  represent  less  than  1  percent  of 
the  total  acreage  in  Wah  Wah  Valley. 

The  disturbance  and  removal  of  vegetation  would  induce  localized 
soil  erosion;  cause  a  loss  or  reduction  of  wildlife  habitat  and  livestock 
forage;  and  change  the  visual  qualities  of  Wah  Wah  Valley.  Artificial 
revegetation  attempts  after  initial  construction  disturbance  and  at 
project  end  would  probably  fail.  Reestablishment  of  the  native  plant 
cover  by  natural  process  would  take  15  to  20  years.  Further  discussions 
of  these  impacts  and  their  significance  are  contained  in  the  sections  on 
Soils,  Wildlife,  Aesthetics  and  Land  use. 

WILDLIFE  AND  WILD  HORSES 

Over  a  25-year  period  of  time,  construction  and  operation  of  the 
proposed  project  would  result  in  the  eventual  removal  of  2,409  acres  of 
vegetation,  thereby  eliminating  that  acreage  temporarily  or  permanently 
as  wildlife  and  wild  horse  habitat.  This,  in  turn,  would  cause  the 
disturbance,  elimination,  or  dislocation  of  animals  associated  with  this 
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habitat.  Table  3-6  shows  the  types  of  animals  that  would  be  disturbed, 
eliminated,  or  dislocated  by  each  component  of  the  proposed  project. 

During  the  42-month  construction  period,  rodents  and  reptiles  would 
be  eliminated  on  774  acres  where  soil  would  be  disturbed  and  vegetation 
disturbed  or  destroyed.  Most  of  these  animals  would  be  affected  directly 
by  the  removal  of  vegetation  which  serves  as  food  and  cover.  Larger 
animals  would  abandon  the  area  and  move  onto  adjacent  habitat  as  a 
result  of  human  activities,  noise,  and  loss  of  vegetative  cover.  Based 
on  field  estimates  of  the  existing  population,  probably  no  more  than  30 
mule  deer  would  have  to  move  to  similar  habitat  in  portions  of  the  Wah 
Wah  Mountains  situated  to  the  north  and  south  of  the  project  site. 
Approximately  15  antelope  would  avoid  the  area  and  range  throughout  the 
rest  of  Wah  Wah  Valley  and  29  wild  horses  would  be  forced  to  concentrate 
their  use  on  adjacent  reseeded  areas  and  the  Wah  Wah  Mountains  south  of 
the  project  site.  The  State  Division  of  Wildlife  Resources  does  not 
accept  the  validity  of  these  figures  and  they  are  presented  only  to 
provide  a  rough  estimate  of  the  potential  impacts  to  wildlife.  Populations 
of  all  herbivores  are  low  and  the  movement  of  animals  onto  adjacent 
habitat  would  not  result  in  a  significant  loss  of  animals.  Loss  of  food 
in  the  form  of  rodents  and  reptiles  on  the  744  acres  would  cause  predator 
species  (fox,  coyote,  bobcat,  and  raptors)  to  avoid  the  area.  Rabbits 
and  birds  would  also  avoid  the  construction  area  because  of  the  human 
activity  and  noise. 

The  mountain  lion,  preferring  remote  habitat,  would  probably  move 
farther  from  human  activities  and  disturbance  than  the  other  species. 
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It  is  not  anticipated  that  serious  competition  for  available  habitat 
would  occur  and  this  would  not  have  a  significant  influence  on  the  well- 
being  of  the  mountain  lion  inhabiting  the  area  of  concern. 

During  the  25  years  of  mining  activity  and  processing  plant  operation, 
an  additional  1,665  acres  of  vegetation  would  be  gradually  removed  or 
buried  by  enlargement  of  the  tailings  ponds,  mine,  and  waste  rock  pile. 
As  shown  in  table  2-14,  both  construction  and  operation  activity  would 
result  in  the  loss  of  540  acres  of  deer  habitat,  1,914  acres  of  antelope 
habitat,  and  540  acres  of  wild  horse  habitat.  All  these  acreages 
represent  a  \/ery   small  portion  (less  than  1  percent)  of  the  total  habitat 
available  for  those  species  in  Wah  Wah  Valley  and  the  surrounding  moun- 
tains. The  major  impact  would  be  to  small  rodents  and  reptiles  since 
large  herbivores  and  carnivorous  animals  could  easily  move  to  adjacent 
habitat.  Upon  abandonment  of  the  project  an  estimated  573  acres  of 
habitat  would  be  permanently  lost.  Of  the  permanently  lost  habitat,  415 
acres  would  be  deer  and  wild  horse  habitat  and  158  acres  would  be  antelope 
habitat. 

The  mining  operation  would  require  the  use  of  high  explosives  for 
blasting  on  a  daily  basis.   It  is  possible  that  this  would  cause  larger 
animals  to  move  even  further  from  the  project  site  to  escape  the  noise 
of  blasting,  but  there  is  no  way  to  determine  the  ultimate  effect.   It 
is  also  possible  that  animals  would  become  accustomed  to  the  blasting 
and  avoid  only  those  areas  where  there  would  be  concentrated  human 
activity. 
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Because  of  the  acidic  nature  of  the  silica  tailings  pond  and  the 
caustic  nature  of  the  gypsum  tailings  pond,  deer,  antelope,  and  wild 
horses  could  be  poisoned  by  drinking  water  from  these  ponds.  These 
animals  could  also  be  trapped  in  the  mud  in  the  tailings  ponds.  The 
likelihood  that  wildlife  would  avoid  these  ponds  because  of  the  chemical 
characteristics  cannot  be  predicted;  therefore,  no  accurate  estimate  of 
wildlife  losses  can  be  made. 

Increased  vehicular  traffic  on  the  9  miles  of  the  paved  access 
highway  (up  to  750  cars  per  day)  and  the  average  of  2.5  unit  trains  per 
day  that  would  use  the  20-mile  railroad  spur  could  result  in  potential 
road  kills  of  antelope  during  all  seasons  of  the  year.  The  extent  of 
this  increased  hazard  to  wildlife  cannot  be  accurately  predicted  but  it 
would  not  be  expected  that  it  would  significantly  affect  the  population 
since  antelope  are  seldom  involved  in  vehicular  accidents. 

Wildlife,  wild  horses,  and  livestock  compete  directly  for  forage. 
The  temporary  loss  (up  to  25  years)  of  1,836  acres  and  the  permanent 
loss  of  573  acres  of  rangeland  that  would  result  from  development  of  the 
proposed  project  would  increase  the  level  of  competition  between  wildlife, 
wild  horses,  and  livestock  on  areas  immediately  adjacent  to  the  project 
site.  Data  are  not  available  to  analyze  the  level  of  such  competition 
or  subsequent  effects  on  competing  animals. 

Increased  hunting  and  poaching  which  would  likely  occur  during  the 
42-month  construction  and  25-year  operation  phases  would  add  to  the 
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hunting  pressure  which  could  be  another  factor  contributing  to  low  deer 
populations  in  Utah.  The  extent  that  this  would  further  contribute  to 
the  low  deer  population  is  unknown.  However,  because  of  the  low  deer 
population,  any  further  increase  in  harvest  would  be  locally  significant. 
The  same  impacts  would  occur  to  the  antelope  herd  in  Wah  Wah  Valley.  An 
increase  in  hunting  pressure  and  poaching  would  likely  contribute  to  a 
population  decline.  The  extent  of  the  impact  cannot  be  predicted  because 
of  lack  of  data. 

The  power  lines  and  other  man-made  structures  would  provide  perches 
for  raptors  in  that  part  of  Wah  Wah  Valley  that  is  devoid  of  trees. 
These  additional  perches  would  improve  the  habitat  for  raptors.  However, 
the  presence  of  perches  adjacent  to  heavily  used  roads  would  increase 
the  potential  for  indiscriminate  shooting  of  raptors  and  other  large 
birds.   Raptors  could  be  electrocuted  by  perching  on  power  transmission 
structures. 

No  typical  nesting  habitat  or  other  habitat  for  the  peregrine 
falcon  occurs  in  the  area  of  concern;  therefore,  no  significant  impact 
to  this  endangered  species  is  anticipated. 

The  section  on  Land  use  contains  a  discussion  on  how  impacts  to 
wildlife  would  influence  recreational  opportunities  in  the  area  of 
concern.   The  Land  use  section  also  discusses  additional  impacts  and 
their  significance  on  livestock  use  in  the  area  of  concern. 
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CULTURAL  RESOURCES 

Historical  resources.  Construction  activities  and  the  presence  of  the 
proposed  project  components  would  cause  a  change  in  the  open  space 
setting  of  the  historic  sites  in  the  project  area.  This  change  would 
induce  a  long-term  loss  of  the  historic  setting  now  present  in  and 
around  the  charcoal  kilns  north  of  the  project  site,  and  the  rock  house 
and  dugout  in  Blawn  Wash.  The  impact  of  the  possibility  of  increased 
damage  to  the  charcoal  kilns  and  the  rock  house  and  dugout  in  Blawn  Wash 
cannot  be  predicted  since  their  historic  values  are,  at  present,  unknown, 

On  the  project  site,  waste  rock  from  the  alunite  mine  would  be 
dumped  into  the  dry  canyon  where  a  small  cabin  is  situated.  Ultimately, 
this  cabin  would  be  covered,  resulting  in  the  permanent  loss  of  any 
modern  history  associated  with  it. 

Frisco  and  Newhouse  are  far  enough  away  from  both  the  project  area 
and  Mil  ford,  that  neither  construction  or  increased  population  would 
affect  their  present  natural  settings.   Increased  visitation  may  affect 
the  sites,  however,  mainly  due  to  increased  chances  of  vandalism. 

No  historic  sites  on  or  eligible  for  nomination  to  the  National 
Register  of  Historic  Places  are  known  to  occur  in  the  area  of  concern. 
Archaeological  resources.  Construction  activities  would  physically 
alter,  bury,  or  destroy  28  existing  archaeological  sites  on  the  proposed 
project  site.  Eighteen  of  these  sites  are  located  along  the  road, 
conveyor,  etc.,  routes  between  the  mine  and  the  plant;  an  additional 
nine  are  located  in  close  proximity  to  the  mine  water  system  or  located 
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between  the  conveyor  and  the  water  system.  The  exact  nature,  extent  and 
depth  (if  any)  of  these  sites  has  not  been  determined,  but  they  are 
thought  to  range  from  lithic  scatters  to  transient  camping  areas. 

Mining  and  operation  of  the  al unite  mine  would  result  in  the  destruc- 
tion of  the  rockshelter.  The  rockshelter  site  has  been  evaluated  and  no 
significant  archaeological  materials  were  found.  Construction  of  the 
ore  conveyor  and  road  between  the  mine  and  processing  plant  could  cover, 
alter,  or  destroy  18  known  surface  archaeological  sites.  Construction 
of  the  mine  water  system  could  physically  disturb  or  destroy  up  to  seven 
archaeological  sites. 

Extensive  field  reconnaissance  of  the  area  did  not  reveal  any 
archaeological  sites  in  unsurveyed  areas  proposed  for  the  processing 
plant,  roads,  the  railroad  spur,  processing  plant  water  system,  and 
other  support  facilities. 

The  increased  population  in  adjacent  communities  and  the  work  force 
(up  to  1,800  construction  employees  followed  by  1,000  operational  employ- 
ees) at  the  project  site  would  significantly  increase  the  level  of  such 
activities  as  random  hunting  for  arrowheads  and  other  artifacts  throughout 
the  area  of  concern.   In  the  event  specific  sites  were  located  by  the 
work  force,  subsequent  disturbance  and  collection  would  occur.  The  2- 
mile  area  adjacent  to  the  project  site  would  be  particularly  vulnerable 
to  such  activities  since  it  is  known  to  contain  at  least  50  archaeo- 
logical sites.  A  temporary  construction  camp  for  about  900  workers 
would  be  maintained  at  the  project  site  and  it  is  likely  that  these 
residents  would  spend  considerable  time  exploring  the  adjacent  area. 


3-43 


IMPACTS 


This  would  intensify  impacts  to  archaeological  values  during  the  life  of 
the  construction  camp. 

Only  limited  data  are  available  on  the  significance  or  importance 
of  archaeological  sites  in  the  area  of  concern.  Therefore,  no  precise 
quantification  can  be  made  as  to  scientific  values  that  might  be  lost. 
To  identify  and  quantify  such  impacts  would  require  further  field  study 
and  evaluation.  However,  it  should  be  noted  that  the  destruction  or 
alteration  of  any  archaeological  site,  or  series  of  sites,  reduces  the 
potential  for  study  and  interpretation  of  archaeological  remains  in 
association  with  one  another  in  their  physical  surroundings.  The  conse- 
quence could  be  the  impairment  or  loss  of  future  opportunities  for  a 
scientific  investigation  of  former  cultures  that  inhabited  the  area. 
The  number  of  sites  identified  during  the  limited  survey  of  the  project 
site  suggests  a  potential  for  abundant  and  varied  archaeological  resources. 

During  construction,  it  is  possible  that  buried  sites  not  accounted 
for  in  the  BYU  surface  survey  would  be  encountered  and  badly  damaged  or 
destroyed. 

No  archaeological  sites  on  or  known  to  be  eligible  for  nomination 
to  the  National  Register  of  Historic  Places  are  known  to  occur  in  the 
area  of  concern.  Pursuant  to  the  Council  of  Environmental  Quality 
guidelines  for  preparation  of  environmental  statements,  it  is  not  necessary 
to  contact  the  Advisory  Council  on  Historic  Preservation,  since  no 
resources  are  involved  on  which  they  would  need  to  comment.   It  is 
remotely  possible  that  sites  could  be  found,  when  intensive  surveys  are 
completed,  that  would  be  eligible  for  inclusion  on  the  Register.  Should 
such  resources  be  encountered,  proper  procedures  would  be  followed. 
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AESTHETICS 

Site  preparation,  construction  activities,  and  operation  of  the 
alunite  mine,  processing  plant  complex,  transportation  system,  and  water 
system  would  result  in  the  removal  of  vegetation  and  disturbance  of 
soils  on  2,409  acres  during  the  25-year  life  of  the  project.   Distur- 
bance to  744  acres  would  occur  during  the  42-month  construction  period 
and  would  cause  a  change  in  the  relatively  natural  appearance  of  the 
southern  end  of  Wah  Wah  Valley.  Colors  in  Wan  Wan  Valley  are  drab,  land 
forms  blend  together,  and  there  is  little  contrast  in  color  or  texture. 
The  soil  disturbance  associated  with  construction  of  the  proposed  project 
would  disrupt  natural  color  patterns  and  removal  of  vegetation  would 
change  the  texture  of  the  land  surface.  These  changes  in  natural  appear- 
ance would  be  visible  from  a  15-mile  portion  of  Utah  Highway  21. 

During  operation  of  the  processing  plant  complex  there  would  be 
additional  impacts  to  the  visual  qualities  of  Wah  Wah  Valley.  The 
buildings,  stacks,  and  other  physical  structures  of  the  processing  plant 
would  occupy  a  150-acre  tract  approximately  10  miles  south  of  Utah 
Highway  21.  Table  3-7  lists  the  number  of  stacks  and  their  heights. 
The  23  stacks  that  would  be  200  feet  or  higher  would  be  lighted  as  a 
warning  to  aircraft.  These  lights  would  be  highly  visible  from  Highway 
21  during  the  night. 


]-\  i 


IMPACTS 


Table  3-7.     Number  and  height  of  processing  plant  stacks 


Number  Height  (feet) 

11  460 

2  400 

1  300 

2  260 
2  230 

1  210 
4  200 

2  160 
J_  130 
26 


The  buildings,  structures,  and  stacks  would  be  an  obvious  man-made 
intrusion  on  the  valley  floor.  Vapor  columns  from  cooling  towers  would 
also  be  visible  from  Highway  21.  The  intensity  of  this  intrusion  would 
be  reduced  by  the  10-mile  distance  from  the  highway  and  the  fact  that  a 
group  of  low  hills  forms  a  backdrop  for  the  proposed  processing  plant. 
This  backdrop  would  eliminate  the  skyline  effect  of  the  stacks  as  seen 
from  the  highway. 

The  tailings  pond  dikes  would  be  highly  visible  from  Highway  21 
because  they  would  be  a  different  color  and  texture  than  the  surrounding 
area.  During  the  25-year  life  of  the  project  the  tailings  ponds  would 
increase  in  size  to  1,250  acres  and  attain  heights  of  80  to  120  feet, 
thereby  increasing  the  visual  impact.  During  periods  of  high  winds, 
which  are  estimated  to  occur  an  average  of  10  days  per  month  (see  Soils), 
it  is  likely  that  large  dust  clouds  would  be  produced  from  the  dry 
surface  of  tailings  ponds  during  the  project  life  and  up  to  20  years 
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after  project  termination.  These  dust  clouds  would  obscure  the  mountains 
surrounding  Wah  Wan  Valley  and  would  reduce  the  open  space  effect  of  the 
valley  floor  by  limiting  visibility  from  portions  of  Utah  Highway  21. 
The  extent  of  this  impact  cannot  be  determined,  but  it  is  anticipated 
that  significant  reductions  in  visibility  would  occur  in  localized  areas 
of  Wah  Wah  Valley  during  the  dust  storms. 

Operation  of  the  al unite  mine  over  the  25-year  project  life  would 
result  in  the  gradual  removal  of  vegetation  and  soil  on  240  acres.  A 
ridge  approximately  1  mile  in  length  would  be  lowered  from  300  to  600 
feet  along  its  entire  length.  A  pit  with  a  maximum  depth  of  450  feet 
would  be  created.  The  mine  waste  rock  pile  would  gradually  grow  in  size 
to  approximately  175  acres.  This  waste  rock  pile  would  be  approximately 
1.5  miles  in  length  and  1  mile  in  width.   It  would  be  in  the  form  of  a 
long  plateau  and  would  be  at  approximately  the  same  elevation  (7,400 
feet)  as  the  top  of  the  mine  pit  area.  Both  the  alunite  mine  and  the 
waste  rock  pile  would  be  at  essentially  the  same  elevation  as  the  sur- 
rounding topography.  They  would  produce  a  visible  scar  in  the  Wah  Wah 
Mountains  near  the  processing  plant  and  would  be  visible  from  Highway 
21,  approximately  13  miles  north  at  the  closest  point.  The  lighter 
color  of  the  rock  material  in  the  mine  and  on  the  waste  rock  pile  would 
contrast  sharply  with  the  dark  green  of  the  surrounding  pinyon-juniper 
vegetation  on  the  mountain  sides  and  above  the  mine  area.  The  yellow 
grasslands  of  the  revegetated  area  immediately  below  the  proposed  mine 
area  would  act  as  a  transition  zone  in  reducing  the  color  contrast 
between  the  white  rock  and  the  green  trees.  The  revegetated  area  is 
also  visible  from  Utah  Highway  21. 
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Particulates  from  the  processing  plant,  fugitive  dust  from  crushing 
operations,  use  of  unpaved  roads  and  mining  operations  would  reduce 
visibility  in  Wan  Wan  Valley.  During  relatively  stable  weather  conditions 
it  is  probable  that  the  mountains  surrounding  Wah  Wah  Valley  would  be 
obscured  by  a  light  haze  that  would  be  caused  by  the  increased  particulate 
levels.  However,  the  potential  reduction  in  visibility  is  dependent  on 
a  number  of  climatic  factors  and  the  extent  of  this  reduction  cannot  be 
determined  because  of  a  lack  of  data. 

The  high  level  of  human  activity  and  noise  from  plant  operations, 
mining  equipment,  and  blasting  would  destroy  the  present  tranquility  in 
the  southern  end  of  Wah  Wah  Valley.  A  small  number  of  hunters,  livestock 
operators,  and  general  recreationists  would  be  affected.   Impacts  to 
these  users  are  discussed  in  the  section  on  Land  use. 

The  visual  impacts  associated  with  construction  activities  and 
operation  of  the  processing  plant  and  mine  would  be  experienced  primarily 
by  the  construction  workers  (maximum  of  1,800)  during  the  42-month 
construction  phase  and  the  1,000  operations  employees  during  the  25-year 
life  of  the  project.  Travelers  on  Utah  Highway  21  would  also  be  exposed 
to  the  visual  impacts.  The  present  traffic  rate  on  this  highway  is 
light  (75  cars  per  day)  and  is  composed  of  80  percent  Utah  residents,  15 
percent  heavy  trucks,  and  5  percent  out-of-state  residents. 

The  initial  visual  impacts  from  construction  operations  would  be  of 
a  relatively  temporary  nature  (42  months).  These  impacts  would  occur 
from  disturbances  of  soil  and  vegetation  followed  by  erection  of  structures 
and  buildings.  Buildings,  stacks  at  the  processing  plant,  tailings 
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ponds,  and  the  alunite  mine  and  waste  rock  pile  would  stand  out  and 
overwhelm  vegetative  and  soil  disturbances  from  roads,  powerlines,  and 
pipelines.  The  mine  areas  and  waste  rock  pile  would  be  a  permanent 
visual  impact  along  with  buildings,  parking  areas,  and  roads  associated 
with  the  processing  plant. 

LAND  USE 

Each  land  use  category  that  would  be  affected  by  construction  and 
operation  of  the  alunite  project  is  discussed  in  this  section. 
Recreation 

Fishing.  According  to  a  Division  of  Wildlife  Resource  survey  taken 
in  1975,  approximately  one-third  of  the  total  population  of  Utah  are 
fishermen.  Assuming  this  percentage  would  apply  to  the  projected 
increase  in  population  from  the  alunite  project,  there  would  be  an 
increase  of  1,500  fishermen  in  Beaver  and  Iron  counties.   It  is  estimated 
that  80  percent,  or  1,200  of  these  additional  fishermen  would  utilize 
Minersville  Reservoir  at  least  once  each  year  because  of  the  excellent 
trout  fishing  in  close  proximity  to  Milford,  Minersville,  and  Beaver. 

During  June  (heaviest  use  period)  of  1974,  15,295  people  visited 
the  reservoir  for  recreational  purposes.   It  is  anticipated  that  the 
greatest  increase  in  fishing  pressure  would  occur  during  this  period. 
Minersville  Reservoir  has  an  average  size  of  960  acres  and  a  maximum 
size  of  1,130  acres.  The  additional  use  pressure  could  continue  further 
into  the  season  than  is  traditionally  experienced  because  of  the  increased 
number  of  local  fishermen. 
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The  increased  use  would  add  to  the  excessive  current  demands  which 
normally  occur  on  the  29-unit  campground  during  the  peak  of  the  fishing 
season.  Increases  in  overnight  camping  would  probably  be  minimal  due  to 
the  close  proximity  of  Milford,  Minersville,  Beaver,  and  Cedar  City. 
There  would  be  added  competition  for  the  already  limited  camping  and 
parking  areas  on  unimproved  areas  adjacent  to  the  reservoir.  Further 
demands  and  competition  for  use  of  the  boat  ramp,  fish  cleaning  station, 
and  overflow  parking  areas  would  occur  particularly  during  the  peak 
fishing  season.  The  facilities  are  managed  by  the  Utah  Division  of 
Parks  and  Recreation.  Therefore,  there  may  be  increased  demands  on  this 
state  agency  to  provide  additional  manpower  and  funds  for  facility 
maintenance  and  cleanup. 

Increased  visitation  at  the  reservoir,  plus  competition  for  avail- 
able space  and  facilities  would  lower  the  quality  of  recreational  exper- 
ience for  many  recreationists.  As  the  fishing  season  progresses,  increased 
fishing  pressure  could  lower  the  quality  of  fishing  by  depleting  the 
supply  of  catchable  fish.  To  maintain  quality  fishing  throughout  the 
season  would  require  the  Utah  Division  of  Wildlife  Resources  to  make 
more  frequent  plantings  thereby  adding  to  the  cost  of  their  fisheries 
program. 

Hunting.  During  the  42-month  construction  phase  and  the  25-year 
operating  phase,  the  proposed  project  would  occupy  540  acres,  or  less 
than  1  percent  of  the  deer  habitat  in  the  area  of  concern.  Removal  of 
this  habitat  and  the  disturbance  associated  with  construction  and 
operation  of  the  project  would  cause  deer  to  leave  the  area  in  the 
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immediate  vicinity  of  this  project  site.  These  displaced  animals  would 
move  to  adjacent  areas  in  the  Wah  Wan  Mountains.  As  a  direct  result  of 
this  impact,  hunting  opportunities  in  the  Wah  Wah  Mountains  would  not  be 
significantly  reduced,  but  could  be  redistributed.  According  to  the 
State  Division  of  Wildlife  Resources  (DWR)  Harvest  Data  for  1975,  hunter 
success  was  lower  in  the  deer  herd  unit,  which  includes  the  project  site 
(10  percent),  than  for  surrounding  deer  herd  units  (14  to  25  percent). 
According  to  the  Utah  DWR,  approximately  17  percent  of  the  total  popula- 
tion of  Utah  hunted  deer  in  1975.  Assuming  this  percentage  of  the 
projected  population  increase  of  4,500  people  would  hunt  deer,  there 
would  be  765  new  hunters.  This  increase  represents  approximately  0.4 
percent  of  the  total  number  of  people  who  hunted  deer  in  Utah  during 
1975  and  would  not  produce  a  significant  increase  in  hunting  pressure 
over  the  state.  A  majority  of  these  new  hunters  probably  would  go  to 
deer  herd  units  in  other  parts  of  the  state  in  pursuit  of  better  hunting. 
However,  the  deer  in  the  area  of  concern  would  be  exposed  to  an  unknown 
increase  in  hunting  pressure  by  new  residents.  During  the  1975  season, 
493  persons  hunted  in  the  herd  unit  that  includes  the  project  site.  A 
relatively  small  increase  in  the  number  of  hunters  would  increase  the 
hunting  pressure  significantly.  Because  of  the  increased  human  popula- 
tion, the  level  of  poaching  would  probably  increase.  The  potential 
increase  in  both  legal  hunting  and  poaching  could  require  additional  law 
enforcement  surveillance  by  the  Utah  DWR.  Additional  pressure  would 
also  contribute  to  the  several  factors  influencing  the  low  deer  popula- 
tion the  state  is  now  experiencing. 
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Removal  of  additional  deer  would  eventually  affect  the  quality  of 
the  hunting  experience  as  the  hunter  success  ratio  declines.  Since 
the  area  of  concern  is  estimated  to  provide  about  2  percent  of  the  deer 
hunting  in  the  state,  this  decrease  in  the  quality  of  hunting  would  be  a 
localized  impact  and  would  not  be  significant  on  a  statewide  basis. 

The  opportunity  to  hunt  antelope  would  be  decreased  because  components 
of  the  proposed  project  would  occupy  1,914  acres  of  antelope  habitat. 
Antelope  hunters  would  be  unable  to  continue  hunting  on  this  1,914 
acres.  This  acreage  represents  less  than  1  percent  of  the  antelope 
habitat  in  Wah  Wan  Valley  and  the  loss  of  this  habitat  would  have  no 
effect  on  the  quality  of  antelope  hunting  since  it  is  believed  that 
displaced  antelope  would  move  into  other  portions  of  the  valley.  However, 
an  increase  in  poaching  which  could  result  from  population  growth  in 
surrounding  communities  would  reduce  the  number  of  huntable  antelope. 
Any  decrease  in  the  antelope  population  in  Wah  Wah  Valley  would  reduce 
the  quality  of  antelope  hunting  by  making  it  more  difficult  to  find 
animals  and  could  also  result  in  the  issuance  of  fewer  antelope  permits 
by  the  DWR. 

Skiing.   It  is  expected  that  some  increases  in  skiing  at  Mt.  Holly 
and  Brian  Head  ski  resorts  would  occur  from  the  increased  population. 
The  amount  of  this  increase  has  not  been  determined  because  of  a  lack  of 
data.  However,  the  proximity  of  these  ski  resorts  to  the  communities  of 
Mil  ford,  Minersville,  Beaver,  and  Cedar  City  would  induce  a  portion  of 
the  increased  population  to  participate.  These  southern  Utah  ski 
resorts  are   not  receiving  heavy  use  and  would  have  the  capacity  to 
accommodate  the  additional  skiers. 
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Collecting   During  the  42-month  construction  period  and  the  25- 
year  project  life,  there  would  be  an  increase  in  rock  and  mineral  collect- 
ing by  new  residents.  Collecting  demands  for  smoky  quartz  and  obsidian 
would  increase  by  an  unknown  amount.  Obsidian  is  plentiful  in  the 
Milford  area  and  this  would  not  have  a  significant  effect  on  the  supply 
of  the  mineral.  Smoky  quartz  is  a  relatively  scarce  semi-precious  gem 
found  in  scattered  locations  of  the  Mineral  Mountains.  There  is  probably 
an  adequate  supply  of  this  gem  to  meet  the  increased  demand  without 
significantly  depleting  the  supply,  but  increased  collecting  would  make 
it  more  difficult  for  collectors  to  find  smoky  quartz.  The  quality  of 
the  rock-hounding  experience  would  gradually  decline  throughout  the  25- 
year  life  of  the  project  as  the  number  of  easily  found  specimens  of 
smoky  quartz  decreased. 

An  unpredictable  increase  would  occur  in  the  harvesting  of  woodland 
products  such  as  Christmas  trees,  pine  nuts,  fence  posts,  and  firewood 
by  the  increased  population.  Woodland  resources  in  the  region  would  be 
more  than  adequate  to  meet  the  increased  demands  during  the  25-year 
project  life. 

Sightseeing.   Impacts  on  sightseeing  which  would  result  from  the 
proposed  project  are  discussed  in  the  Aesthetics  section  of  this  chapter. 

Off-road  vehicle  use.  The  increased  population  would  result  in 
increased  numbers  of  off-road  vehicle  users.   Impacts  from  this  use  are 
also  discussed  in  the  Soils,  Vegetation,  and  Aesthetics  sections  of  this 
chapter.  Based  on  field  observations  of  BLM  personnel  in  districts 
adjacent  to  large  population  centers,  it  is  anticipated  that  a  majority 
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of  the  increased  ORV  use  would  occur  in  the  vicinity  of  residential 
areas.  Off-road  vehicle  activity  in  desert  valleys  and  mountains  within 
the  area  of  concern  would  probably  be  confined  to  the  numerous  roads  and 
trails  already  available.  Many  of  these  roads  and  trails  are  in  poor 
condition  and  present  an  adequate  challenge  for  the  ORV  user. 

The  increased  use  of  off-road  vehicles  adjacent  to  communities  is 
expected  to  result  in  additional  hill  scarring  and  disturbance  of  soil 
and  vegetation.  This  additional  disturbance  would  occur  on  unproductive 
private  land  which  has  already  received  concentrated  off-road  vehicle 
use.  An  increased  number  of  complaints  from  residents  of  impacted 
communities  to  law  enforcement  agencies  about  trespassing  and  noise 
would  result  from  this  increased  ORV  use. 

Agricultural .  The  removal  of  2,409  acres  of  vegetation  during  the  42- 
month  construction  period  and  the  25-year  operation  phase  would  result 
in  the  eventual  loss  of  193  Animal  Unit  Months  (AUMs)  from  six  BLM 
grazing  allotments  used  by  five  Utah  ranchers.  Table  3-8  shows  the 
amount  of  disturbed  area  and  total  AUMs  that  would  be  lost  within  each 
allotment.   It  also  compares  lost  AUMs  against  total  AUMs  licensed 
within  each  of  the  six  allotments.  With  the  exception  of  the  3  percent 
loss  of  AUMs  in  the  Willow  Creek  Allotment,  all  of  the  AUMs  lost  represent 
1  percent  or  less  of  the  total  licensed  use  in  the  allotment.  A  loss  of 
1  percent  or  less  is  not  considered  to  be  significant  since  the  rancher 
could  make  minor  adjustments  in  his  operation  to  maintain  current  live- 
stock numbers  during  the  life  of  the  project.  The  loss  of  3  percent  of 
the  AUMs  in  the  Willow  Creek  Allotment  could  result  in  a  reduction  in 
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Table  3-8.  Total  AUMs  in  each  allotment  and  AUMs  lost  from  disturbance 
that  would  occur  during  the  25-year  project  life 


Affected  AUMs 
Total  AUMs    Total  disturbed  Total  AUMs   as  percent 
Allotment per  allotment acreage affected of  total 


Willow  Creek3 

5,317 

1,719 

156 

3%a 

Bucket  Ranch 

1,700 

473 

19 

Mo 

Wan  Wahb 

7,300 

47 

4 

<\% 

Antelope  Peak 

5,432 

33 

4 

<1% 

Burn  Knoll 

920 

71 

4 

<1% 

Cook 

2,736 

66 
2,409 

6 
193 

<\% 

An  additional  269  AUMs  of  federal  grazing  privileges  would  be  lost  in 
this  allotment  as  a  result  of  the  proposed  land  exchange  with  the  State 
of  Utah. 

b  Used  by  same  ranchers. 


livestock  numbers.  This  same  rancher  would  be  subject  to  the  loss  of  an 
additional  269  AUMs  (5  percent)  of  his  federal  grazing  privileges  as  a 
result  of  the  proposed  transfer  to  the  state  of  5,298  acres  of  national 
resource  land  in  the  Willow  Creek  Allotment.  The  state  would  transfer 
control  of  this  land  to  the  applicant  who  could  elect  not  to  allow 
continuation  of  grazing.  Combining  the  two  figures  results  in  a  poten- 
tial loss  of  425  AUMs  (8  percent)  of  the  licensed  use  in  the  Willow 
Creek  Allotment. 

The  loss  of  vegetation  as  described  in  the  Vegetation  section  would 
be  a  permanent  loss  of  415  acres  (17  AUMs)  in  the  Bucket  Ranch  Allotment 
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and  158  acres  (15  AUMs)  in  the  Willow  Creek  Allotment.  The  permanent 
loss  in  both  the  Bucket  Ranch  Allotment  and  the  Willow  Creek  Allotment 
would  be  less  than  1  percent  of  the  total. 

Chemical  compounds  in  the  tailings  ponds  as  described  in  Chapter  1 
would  be  hazardous  to  livestock.  These  materials  could  cause  death  to 
animals  that  might  drink  water  from  the  ponds.  The  saturated  mud  created 
in  these  tailings  ponds  could  also  be  a  hazard  to  livestock  since  animals 
could  bog  down  in  the  ponds  and  die.  The  number  of  animals  that  would 
be  impacted  cannot  be  determined  but  the  loss  of  only  1  cow  (market 
value  of  $300  to  $500  dollars  per  head)  or  several  sheep  ($50  to  $100 
dollars  per  head)  would  be  a  significant  economic  loss  to  the  ranchers. 
The  potential  impacts  to  wildlife  from  the  tailings  ponds  are  discussed 
in  the  Wildlife  section. 

The  introduction  of  a  large  work  force  at  the  project  site  and  the 
increased  populations  in  nearby  communities  would  increase  the  potential 
for  livestock  disturbance  and  vandalism  to  facilities  such  as  fences, 
gates,  corrals,  and  water  developments.  Such  occurrences  would  result 
in  increased  maintenance  costs  to  the  ranchers  and  would  require  addi- 
tional manpower  and  expenditure  by  the  ranchers  for  livestock  handling. 
The  increased  population  would  likely  increase  the  rate  of  rustling  over 
present  levels.  The  extent  of  this  increase  would  be  difficult  to 
determine  because  of  lack  of  information  about  present  rustling  and  the 
inability  of  ranchers  to  determine  whether  livestock  have  been  lost  by 
natural  means  or  have  been  rustled.  Any  increase  in  expenditure  by 
ranchers  for  maintenance  and  additional  grazing  use  supervision  would  be 
a  significant  economic  impact. 
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Increased  traffic  of  up  to  750  vehicles  per  day  on  the  unfenced  10- 
mile  paved  access  highway  during  the  42-month  construction  phase  and  25- 
year  operation  life  of  the  proposed  development  would  create  the  potential 
for  loss  of  livestock  from  traffic  accidents.  The  estimated  average  of 
2.5  unit  trains  per  day  that  would  use  the  unfenced  railroad  spur  could 
also  cause  loss  of  livestock.  The  number  of  animals  that  would  be 
killed  in  accidents  on  the  highway  and  railroad  cannot  be  accurately 
determined  but  the  loss  of  only  1  cow  or  several  sheep  would  be  a  sig- 
nificant economic  loss  to  the  rancher. 

Transportation.  Combining  present  traffic  rates  (75  cars  per  day)  with 
projected  industrial  and  commuting  labor  force  traffic  rates  (up  to  750 
cars  per  day)  would  result  in  the  use  of  Highway  21  by  825  vehicles  per 
day  during  the  operational  phase  of  the  project.  The  traffic  rate  would 
be  less  than  this  estimated  rate  during  the  first  18  months  of  the 
construction  period  and  would  probably  exceed  the  estimated  rate  during 
the  last  24  months  of  the  construction  period. 

Maintenance  of  Highway  21  is  the  responsibility  of  the  Utah  Department 
of  Transportation.  The  transport  of  heavy  processing  equipment  from 
Milford  to  the  project  site  should  not  result  in  substantial  damage  to 
the  surface  of  the  highway  since  the  weight  of  all  vehicles  would  be 
within  the  capacity  of  overload  permits.  The  increased  traffic  rate 
during  the  42-month  construction  period  and  the  25-year  operational  life 
of  the  project  would  result  in  accelerated  deterioration  of  the  highway 
surface  and  increased  maintenance  costs.  The  Utah  Department  of  Transpor- 
tation estimates  that  with  the  existing  traffic  rate,  the  pavement  on  U-21 
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should  last  about  2  years  before  failure.  However,  based  on  the  projected 
traffic  rates  during  the  construction  period,  it  is  estimated  that  the 
present  pavement  would  only  last  for  a  few  months.  The  Department  of 
Transportation  estimates  that  the  highway  surface  could  be  rehabilitated 
by  putting  a  4-inch  overlay  of  bituminous  material  over  the  existing 
pavement  before  plant  construction  begins.  This  new  surface  would  last 
at  least  10  years  at  the  increased  traffic  rates  and  would  cost  approxi- 
mately $900,000. 

Motorists  on  the  access  highway  from  U-21  to  the  plant  site  would 
be  subject  to  injury,  death,  and  property  damage  as  a  result  of  accidents 
with  range  livestock.  The  accident  rate  cannot  be  predicted  because  of 
a  lack  of  data.  However,  according  to  projections  made  by  the  Utah 
Department  of  Transportation,  a  greater  number  of  accidents  can  be 
expected  on  U-21  because  of  the  increased  traffic  volume,  but  no  increase 
in  ha?ard  (accident  rate)  would  occur. 

Urban/residential  land  use.  The  amount  of  land  that  would  be  required 
for  the  establishment  of  new  residential  dwellings  for  the  increased 
population  is  estimated  by  computer  modeling  to  be  about  300  acres. 
This  figure  assumes  that  85  percent  of  the  increased  population  would 
live  in  Milford  and  Minersville.  There  is  more  than  enough  nonagricultural 
land  within  the  city  limits  and  adjacent  to  Milford  to  accommodate  the 
projected  expansion  (see  Socioeconomic  section).  Adequate  nonagricultural 
land  suitable  for  residential  development  is  also  available  in  other 
communities  that  would  be  impacted.  However,  if  Beaver  County  fails  to 
implement  ordinances  necessary  to  control  growth  of  residential  areas  in 
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unincorporated  portions  of  the  county,  then  agricultural  cropland  could 
be  utilized  for  residential  housing,  particularly  in  the  southern 
Milford  area.  Assuming  that  all  the  residential  expansion  occurred  on 
agricultural  cropland  then  300  acres  would  be  taken  out  of  production. 
This  acreage  represents  less  than  1  percent  of  the  cropland  in  Beaver 
County.  Assuming  annual  production  of  4  tons  per  acre  of  alfalfa  hay  at 
$60  per  ton  there  would  be  an  annual  loss  of  $72,000  in  gross  agricultural 
income  to  Beaver  County. 

Mineral  development.  The  proposed  al unite  project  would  prevent 
the  development  of  at  least  two  mining  claims  located  by  other  individuals 
on  the  project  site.  The  validity  and  potential  value  of  these  claims 
have  not  been  established.  One  of  these  claims  would  be  covered  by 
material  from  the  waste  dump;  the  other  claim  is  located  in  the  southeast 
portion  of  the  processing  plant  complex  and  would  be  included  in  the 
proposed  land  exchange.   If  the  claim  in  the  processing  plant  complex  is 
found  to  be  valid,  the  land  exchange  cannot  be  consummated  without 
adjustments  in  the  proposed  project.  Unresolved  issues  between  mining 
claimants  and  the  applicant  may  have  to  be  resolved  in  court  if  mining 
claims  are  found  to  be  valid. 

SOCIOECONOMIC  CONDITIONS 

Population 

Projected  trends.  About  4,500  new  persons  would  be  expected  at  the 
full  operating  level  of  the  alunite  project.  This  includes  the  operating 
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and  maintenance  work  force  (basic  employees),  their  families,  new  employ- 
ment stimulated  by  the  project  (nonbasic  employees),  and  their  families. 
It  is  expected  that  between  80  and  90  percent  of  the  new  population 
would  live  in  Beaver  County,  and  the  remaining  10  to  20  percent  in  Cedar 
City.  Those  choosing  to  live  in  Beaver  County  rather  than  Iron  County 
would  be  looking  for  a  community  close  to  the  project  site;  thus  Milford 
is  expected  to  receive  about  95  percent  of  the  new  population  in  Beaver 
County.  Minersville  is  expected  to  receive  about  5  percent  of  the 
Beaver  County  impact.  Beaver  and  the  remainder  of  Beaver  County  would 
receive  1  percent  or  less. 

Figure  3-1  shows  population  projections  with  and  without  the 
alunite  project.  These  projections  were  prepared  by  the  State  Planning 
Coordinator's  Office,  Division  of  Technical  Services,  using  the  Utah 
Process  Land  Use  and  Tax  Base  (UPLAND)  Model.  Table  3-9  shows  the 
UPLAND  projections  by  Census  County  Divisions  (CCDs),  which  are  the 
smallest  breakdown  available.  Approximately  3,512  new  persons  would  be 
expected  in  the  Milford-Minersville  area  at  peak  construction,  and  4,027 
at  the  full  operating  level.  It  is  not  known  how  many  persons  would 
live  in  Milford  and  how  many  would  live  in  Minersville,  since  Milford 
and  Minersville  are  in  the  same  CCD.  However,  because  of  the  greater 
advantages  associated  with  living  in  Milford  (e.g.,  more  goods  and 
services,  more  available  housing,  etc.),  90  to  95  percent  of  the  popula- 
tion projected  for  the  Milford-Minersville  CCD  is  expected  to  live  in 
Milford. 


3-60 


_  o 


I 

ro 

CD 


5>2 


3 
OL 

o 

Q. 


CO 

Ld 


3 
O 
O  UJ 

II 

2E3 

< 

> 

< 
Ld 

DQ 


o 

« 

CD 

O) 

O   — 

£   -O 

Is 

■o  c 

*-     3     - 

O          "> 

O     B« 

U    I);) 

o..y  ° 

c>E 

o       Z 

<j  — i 

a>    -  q_ 

0^3 

</>  £(0 

<u  *~  ~ 

.c  »^o 

—   oiu 

o 

a,  23 

lO 

<T> 

.H  .?  o 

■».>«. 

O  Q-o 

4> 

u 

w 

3 

O 

c/> 

3-61 


-a 
cu 

CO 


Q. 

CO 

C 

Z2 

13 

CO 

M- 

C 

O      * 

cu 

i — 

C_3 

C    O) 

o  -a 

>> 

•r-    o 

-O. 

co  ^ 

•i — 

4-> 

>  -—> 

O 

•r-    Q 

O) 

q  z: 

'<—> 

<c 

o 

»> i 

s- 

s_  a. 

Q- 

O  =D 

4->^-' 

CTJ 

03 

+-> 

e  a) 

•  i — 

•i—  co 

c 

"D    03 

3 

S_  CQ 

1 — 

O 

03 

O    X 

O    03 

-a 

I— 

cu 

CD 

co 

C  T3 

o 

■i-    C 

Q. 

C    03 

o 

E 

i_ 

03    CU 

a. 

i —     CO 

D_  ZZ> 

+-> 

=3 

a>  "o 

o 

4->     C 

-ST 

03     03 

+-> 

4~>   _J 

•1— 

GO 

s 

CO 

CD     CO 

"O 

-£=    O) 

c 

+->  o 

03 

o 

4-    S- 

c~ 

O  Q- 

-(-> 

•i— 

O)  -C 

3 

a  o3 

•1-  +-> 

CO 

4-  ZD 

c: 

4- 

o 

o     •> 

•i — 

—  co 

+-> 

CU 

o 

CO    (_) 

O) 

C  ■!- 

•«~3 

O    > 

o 

•i-    S- 

s_ 

co    CU 

O. 

•i-  CO 

> 

C 

•r—    r— 

o 

Q     03 

"1 — 

O 

-t-> 

>>•>- 

03 

4->     C 

p— 

C   -£= 

13 

=3     O 

Cl 

o    CU 

O 

<_>   (— 

Q_ 

CT) 

I 

CO 

QJ 

-Q 
03 


+-> 

a 

03 

Q. 

E 

mrm 

QJ 

-C    +-> 

+->    T- 

■1-     5Z 

3     =3 

o 

i — 

en 

03 

CT> 

i — 

+J    CU 

13   +-> 

O  -r- 

-C    c 

+->     =3 

•i —   i — 

3     03 

+J 

u 

03 

Q. 

E 

'"~ 

a> 

x:  4-> 

4->  -r- 

LO 

•i-    c 

CO 

3     =5 

CT> 

r — 

r— 

03 

4->    CU 

13   4-> 

O  "i- 

-C     C 

4-3     13 

•r—    r— 

3    03 

4-> 

<J 

03 

Q. 

E 

i — i 

CU 

o 

x:  4-> 

00 

4->   -r- 

CT> 

•i-    c 

i — 

3     =5 

1 — 

03 

+J    CU 

=3   +-> 

O  -r- 

-SZ     C 

+->     Z3 

•r—    r-- 

3    03 

CNJ 

«* 

00 

CNI 

o 

CNI 

o 

<- 

i — 

oo 

r^. 

o 

o 

i — 

i — 

o 

LO 

LO 

CD 

r\ 

r« 

n 

^1" 

■* 

*3- 

r^. 

co 

_ 

oo 

00 

>^j- 

o 

CNJ 

CO 

■^J" 

r-~ 

CO 

o 

00 

o 

CD 

o 

LO 

00 

oo 

1 — 

oo 

LO 

*\ 

n 

n 

#\ 

r* 

n 

ft 

CO 

CNJ 

CD 

o 

CNJ 

CD 

«=*• 

CT> 

CNJ 

LO 

CNJ 

CO 

, 

CO 

CT> 

<sfr 

CD 

1 — 

LO 

CD 

r^- 

CO 

CX> 

CO 

CO 

LO 

O 

•vT 

oo 

oo 

LO 

CO 

CO 

»v 

*\ 

o 

#\ 

« 

r\ 

r\ 

LT) 

CNJ 

CNJ 

o 

CNJ 

LO 

<zt 

CNJ 

r^ 

Ln 

CN1 

r~- 

o 

r--* 

o 

■=d- 

CNJ 

oo 

(T> 

CT> 

cr> 

CNJ 

CD 

cn 

<3- 

•vf 

LO 

r-  «d" 


0O 


CNJ 

LO 

r^ 

LO 

r~^ 

■=3- 

«* 

r^ 

CT) 

O 

00 

r^ 

o 

CNJ 

«^- 

CO 

<* 

i — 

oo 

oo 

*d- 

o 

<T> 

CO 

n 

«N 

r\ 

r» 

r\ 

#\ 

r» 

00 

CNJ 

CD 

CTi 

LO 

OO 

CNJ 

LO 

O 

LO 

00 

r~* 

1^. 

■=d- 

OO 

CD 

r-. 

CT! 

1^. 

o 

CNI 

'd- 

<3- 

«* 

o 

OO 

00 

^i- 

LO 

CTi 

oo 

r\ 

#% 

Ws 

r. 

#* 

n 

0\ 

•^r 

CNJ 

CNI 

CO 

«3" 

oo 

OO 

CNJ 

O 

CNJ 

CNJ 

o 

CNJ 

o 

oo 

CD 

i — 

OO 

CO 

CO 

CO 

<T> 

sr 

LO 

«vt- 

<3- 

^1- 

CTi 

•i— 

n 

*> 

e\ 

■a 

oo 

OO 

oo 

o 

r^ 

«d- 

oo 

CNJ 

00 

o 

«d- 

CTi 

oo 

CO 

o 

1^ 

CNJ 

r— 

oo 

LO 

o 

CO 

o 

CO 

CD 

•3- 

00 

^i- 

LO 

4-> 

#\ 

t> 

r* 

*\ 

f\ 

n 

#N 

r-« 

CNJ 

LO 

r-~~ 

oo 

oo 

LO 
CNJ 

cu 

Z3 

-a 

LO 

«=d- 

i 

r— 

co 

00 

«* 

CD 

r~^ 

LO 

CNJ 

cr> 

CNJ 

CNJ 

oo 

CD 

-o 

oo 

o 

OO 

i — 

■=d- 

OO 

=3- 

LO 

-o 

^ 

#\ 

r\ 

r\ 

«i 

« 

ri 

03 

«d- 

CNJ 

CU 

CNI 

r^. 

OO 

c: 
o 
•I — 
co 

oo 

CNI 

CO 

CU 

4-> 

C 

+-> 
o 

03 

E 

c 

> 

cu 

•i— 

o 

3 

i — 

o 

co 

t— 

> 

•I— 

o 

03 

•i— 

s_ 

4-> 

•r- 

co 

u 

4-> 

CO 

cu 

CO 

T3 

•t— 

O 

>> 

•I— 

c 

03 

> 

c 

h- 

4J 

> 

•1 — 

a 

>> 

•1— 

o 

sz 

•1— 

s: 

>, 

2 

+J 

-a 

s_ 

Z3 

-a 

i 

C 

4-> 

cu 

c 

•r— 

1 — 1 

o 

-o 

o 

E 

^ 

o 

CJ 

E 

CU 

C_J 

S- 

S- 

•1 — 

3 

i 

•1— 

03 

o3 

4-> 

cu 

o 

co 

O 

i — 

CO 

S- 

3 

O 

s_ 

> 

M- 

•I— 

<_> 

>i 

•I — 

03 

o 

s_ 

^Z 

cu 

03 

i — 

> 

s_ 

> 

■o 

s- 

cu 

> 

CU 

•  i — 

•1— 

c 

cu 

•1 — 

CU 

03 

> 

03 

CQ 

51 

"O 

o 

CQ 

T3 

o 

Q_ 

03 

CU 

i_ 

CU 

CQ 

1 — 1 

CQ 

3-62 


SOCIOECONOMIC  CONDITIONS 


Milford  would  experience  a  boom  town  situation  as  construction 
employment  peaks.  This  situation  would  occur  because  the  population 
could  grow  by  as  much  as  30  percent  annually  for  the  first  few  years  as 
construction  takes  place.  All  of  the  services  and  facilities  which 
support  the  community  would  be  pressured  -  housing,  transportation, 
communications,  utilities,  education,  health  care  facilities,  police  and 
fire  protection,  local  government,  stores,  and  services.  Typically, 
there  is  a  lag  period  before  these  activities  operate  at  a  level  suffic- 
ient to  serve  the  added  population.  The  lag  period  would  last  from  2  to 
4  years,  depending  upon  the  service  or  facility.  During  the  construction 
phase,  the  singles-only  housing  proposed  at  the  project  site  could 
relieve  housing  pressure  for  a  maximum  of  900  employees,  but  they  would 
still  demand  goods  and  services,  health  care,  police  and  fire  protection 
from  surrounding  communities. 

Minersville  could  receive  several  hundred  new  persons,  causing 
additional  demands  for  housing,  utilities,  and  police  and  fire  protec- 
tion. Since  Minersville  is  not  a  service  community,  it  is  assumed  that 
residents  would  continue  to  go  to  Beaver  or  Milford  for  goods  and  services 
This  could  be  the  major  impact  to  Beaver. 

It  is  not  expected  that  Beaver  City,  other  parts  of  Beaver  County, 
or  Cedar  City  would  be  significantly  affected  by  the  population  growth. 

Characteristics.   It  is  not  expected  that  population  character- 
istics would  change  significantly  as  a  result  of  the  project,  but  trends 
that  are  occurring  would  continue  to  occur,  after  an  initial  change. 
Sex  distribution  is  not  expected  to  change  as  a  result  of  the  proposed 
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project.  Household  size  would  be  slightly  larger,  but  continuing  a 
downward  trend.  Age  distribution  would  also  continue  the  pattern  of 
fewer  under  18  and  more  over  65,  but  fewer  persons  over  65  would  be 
expected  with  the  project.  Table  3-10  shows  these  expected  changes  with 
and  without  the  project. 

Migration.  The  trend  of  outmigration  would  reverse  itself,  since 
new  people  would  be  moving  into  the  area  to  fill  the  jobs.  There  are 
presently  not  enough  people  in  the  area  with  sufficient  skills  to  fill 
all  the  jobs.  The  UPED  and  UPLAND  Model  projections  reflect  the  existing 
labor  market  in  the  area  and  represent  the  number  of  new  persons  expected 
as  a  result  of  the  al unite  proposal.   It  is  not  known  how  many  jobs 
would  be  filled  by  existing  residents,  but  it  is  possible  that  as  many 
as  20  to  50  percent  of  all  new  jobs  (those  at  the  project  site  and  those 
new  nonbasic  jobs  resulting  from  it)  would  be  filled  by  existing  residents, 
and  the  remainder  would  be  filled  by  immigration  to  the  area. 
Employment  and  economic  base 

Employment  and  trends.  Project  employment  would  require  labor  from 
three  broad  industrial  sectors  -  construction,  mining,  and  manufacturing. 
Construction  employment  would  continue  for  42  months,  peaking  about  2 
years  after  startup.  Operating  employment  (mining  and  manufacturing) 
would  begin  after  1  year  of  construction  and  reach  full  operating  level 
when  construction  was  completed.  Construction  and  operating  employment 
numbers  are  shown  in  Chapter  1. 
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Table  3-10.    Population  characteristics  projected  with  and  without 
alunite,  southwestern  Utah,  Arizona  Strip  and  Page, 
Arizona.   (Office  of  the  State  Planning  Coordinator, 
Division  of  Technical  Services,  UPED  Model  Alternative 
Futures)3 


Persons 

Percent 

Percent 

Percent  male/ 

per 

under 

under 

percent  female 

household 

18  years 

65  years 

1975 

49.9/50.1 

3.41 

35.5 

10.0 

1980  Baseline 

49.7/50.3 

3.25 

34.0 

10.6 

1980  Alunite 

49.7/50.3 

3.26 

33.8 

10.2 

1985  Baseline 

49.5/50.5 

3.14 

33.3 

11.1 

1985  Alunite 

49.6/50.4 

3.15 

33.4 

10.6 

1990  Baseline 

49.5/50.5 

3.06 

32.2 

11.1 

1990  Alunite 

49.5/50.5 

3.07 

32.3 

10.6 

aAl though  the  information  is  available  for  a  much  larger  area  of 
concern,  the  only  difference  between  the  baseline  and  the  alunite 
projections  is  the  addition  of  alunite,  thus  the  impacts  are  the 
direct  result  of  alunite,  and  would  occur  primarily  in  Beaver  County. 


All  of  the  employment  at  the  project  site  would  be  basic  employ- 
ment, i.e.,  that  which  produces  goods  and  services  for  export.  This 
includes  employment  directly  related  to  export  (operating  employment)  or 
indirectly  related  (construction  employment).  Basic  employment  stimu- 
lates the  growth  of  nonbasic  industries  such  as  trade,  finance,  health 
care,  construction  of  homes  for  new  population,  etc.  New  nonbasic 
employment  is  projected  to  expand  at  a  slower  rate  than  basic  employment 
and  finally  stabilize  about  5  years  after  the  project  begins.  Expected 
effects  on  regional  employment  were  obtained  from  the  Utah  State  Planning 
Coordinator's  Office,  Division  of  Technical  Services,  using  the  UPED 
Model  Alternative  Futures.  Table  3-11  shows  these  projected  employment 
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figures  with  and  without  alunite  development  by  broad  industrial  sector. 
Figure  3-2  shows  the  expected  employment  at  the  project  and  the  new 
nonbasic  employment  expected  as  a  result. 

Major  employers.  As  an  employer  of  1,000  persons,  the  alunite  mine 
and  plant  would  become  a  major  employer  and  important  to  Beaver  County 
and  surrounding  areas.  This  would  make  the  area  susceptible  to  change 
in  employment  levels,  shutdowns,  layoffs  or  strikes  that  might  occur. 
Any  such  decreases  in  the  employment  level  could  make  Milford  a  depressed 
area,  unless  other  employment  opportunities  were  available. 

Seasonality  and  unemployment.  Seasonality  of  employment  could 
change  in  that  there  would  not  be  as  wide  a  spread  between  numbers  of 
employed  persons  in  the  lowest  month  compared  to  those  employed  during 
the  highest  month.  This  could  be  significant  to  employment  stability  in 
Beaver  County  since  they  presently  experience  a  20-percent  increase  in 
employment  from  November  to  July.  A  trend  toward  stabilization  of 
employment  would  result  in  a  decrease  in  periodic  unemployment  claims. 
Unemployment  in  Beaver  County  is  not  a  significant  problem  at  the  present 
time  and  probably  would  not  be  materially  affected  as  a  result  of  new 
population.  However,  in  recent  years  Milford  has  been  experiencing  an 
increase  in  its  unemployment  rate.  This  rising  rate  could  be  slowed  or 
decreased  as  a  result  of  the  alunite  project. 
Income 

Total  personal  income.  The  income  impacts  of  employment  proposed 
at  the  project  are  summarized  in  table  3-12.  Weighted  average  wage 
rates  were  established  based  on  1973  and  1974  wage  rate  data  for  the 
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Table  3-12.   Quarterly  income  impacts  expected  from  alunite  - 
construction  and  operating  employees, 
1977  to  1980 


Construction 


Operation 


Total  Total 

Annual           wages  Annual  wages 

wage           (000's  wage  (000's 

Year  Quarter   rate  Employment   of  $)  rate  Employment   of  $) 


1977 


1978 


1979 


1980 


IV 


I 
II 

V 


I 

II 

V 


I 

II 

V 


$23,800  150  $  893 

25,300  450  2,846 

25,300  900  5,693 

25,300  1,250  7,906 

25,300  1,250  7,906 

26,700  1,800  12,015 

26,700  1,800  12,015 

26,700  1,700  11,348 

26,700  1,200  8,010 

28,300  400  2,830 


14,300 

80 

$  286 

14,300 

150 

536 

14,300 

230 

822 

14,300 

560 

2,002 

15,200 

800 

3,040 

15,200 

1,000 

3,040 

15,200 

1,000 

3,040 

15,200 

1,000 

3,040 

construction  and  operating  phases  of  the  plant  (Lewis  and  Associates, 
1974).  These  data  were  adjusted  for  expected  inflation  factors  (totaling 
6  to  7  percent  annually)  to  estimate  the  weighted  average  wage  rates  for 
the  1977  to  1980  period.  At  full  initial  operating  capacity  in  1980, 
about  $15  million  in  wages  would  be  paid  annually  at  the  project.  As 
this  money  is  spent  and  becomes  income  to  others,  it  would  generate 
approximately  $25  million  more  in  indirect  effects.  This  would  be 
almost  a  40-percent  increase  in  personal  income  for  Beaver  and  Iron 
counties  combined.  The  increased  income  could  substantially  increase 
the  standard  of  living. 
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Income  distribution.  Project  wages  are  expected  to  be  substan- 
tially higher  than  the  average  wages  paid  in  the  area.   In  1975,  the 
average  wage  paid  in  Beaver  County  was  approximately  $7,000  and  in  Iron 
County  about  $6,900.  These  wages  are  only  about  one-half  as  much  as 
project  workers  could  make.  Wages  in  other  sectors  would  probably  have 
to  increase  to  compete  with  project  wages.  Median  family  income  for 
both  counties  could  increase  substantially,  but  an  exact  determination 
cannot  be  made. 

Spending  patterns  could  change  as  a  result  of  the  project.  As  a 
person's  income  increases,  more  money  is  often  spent  for  luxury  items 
and  recreation  which,  in  turn,  would  tend  to  expand  employment.  The 
effects  of  this  new  spendable  income  would  be  felt  in  all  communities, 
particularly  in  the  larger  nearby  towns  where  goods  and  services  would 
be  available.  Cedar  City,  as  a  regional  service  center,  has  the  best 
shopping  facilities  and  services  available,  so  for  many  larger  items  or 
for  a  greater  choice  of  goods,  many  people  would  probably  shop  there. 
Infrastructures 

Transportation 

Airports,  air  service.  Airline  traffic  to  Cedar  City  and 
Milford  could  increase  by  as  much  as  20  percent  and  make  the  present 
operations  more  economically  viable.   It  is  not  expected  that  this 
increased  volume  would  create  any  problems. 

Rail  service.  Nearly  2.5  unit  trains  (70  to  100  cars  each) 
would  arrive  and  leave  the  plant  site  daily.  Union  Pacific  Railroad  is 
capable  of  handling  this  additional  volume. 
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Major  highways.  Project  workers  would  have  to  travel  west  on 
Utah  Highway  21  through  Milford  to  get  to  work.  Once  outside  Milford, 
the  traffic  would  have  no  problems.  Additional  traffic  through  Milford 
would  worsen  the  existing  traffic  congestion  problem,  although  the 
amount  of  traffic  would  probably  just  reach  the  streets'  carrying  capac- 
ities. As  Mil  ford's  population  increases,  traffic  in  downtown  Milford 
could  triple.   Project  workers  living  in  other  communities  would  also 
have  to  travel  on  Highway  21  through  Milford  to  work.   Increased  congestion 
would  slow  through-traffic  and  create  safety  problems.  This  increased 
traffic  would  significantly  increase  the  noise  level  for  residents  of 
Milford  and  would  increase  the  level  of  pollutants  from  vehicular  sources. 
However,  the  increased  pollution  level  is  expected  to  be  insignificant 
in  comparison  with  major  population  centers.  Traffic  would  also  increase 
on  Interstate  15  and  Utah  Highway  130.  According  to  the  Utah  Department 
of  Transportation,  these  highways  are  capable  of  handling  the  increased 
traffic. 

Communications.  The  existing  office  and  telephone  equipment  in 
Milford  would  not  be  adequate  to  accommodate  rapid  growth.  As  the  need 
develops,  Mountain  Bell  Telephone  Company  would  be  required  to  reinforce 
existing  facilities.   It  is  not  anticipated  that  other  communities  would 
need  reinforcements  other  than  new  telephone  connections. 

Public  utilities 

Water.  Water  storage  in  Milford  would  be  inadequate  to  meet 
the  needs  of  the  new  population,  since  the  system  is  too  small  for  the 
present  population  and  requires  an  additional  60,000  gallons  of  capacity. 


3-71 


IMPACTS 


New  water  storage  facilities  with  a  capacity  of  about  1.5  million  gallons 
would  be  necessary  to  serve  the  expected  new  population  in  Mil  ford. 
Demands  for  water  in  Minersville  would  increase  substantially  with  the 
expected  new  population.  Recently  completed  work  on  a  new  well  has 
increased  water  sources,  but  improvements  to  storage  facilities  would  be 
needed.  Beaver  has  sufficient  water  sources  to  meet  expected  growth, 
but  storage  facilities  lack  308,000  gallons  of  capacity.  The  impact  to 
water  storage  facilities  would  serve  to  make  the  present  situation 
slightly  worse,  but  additional  facilities  are  needed  regardless  of  the 
al unite  development.  Cedar  City's  water  system  would  be  adequate  to 
handle  the  expected  growth. 

Sewage  systems.  Although  Mil  ford  has  a  new  sewage  system  capable 
of  serving  600  to  700  new  persons,  this  would  be  inadequate  for  the 
expected  new  population,  and  additional  land  on  which  to  expand  the 
lagoon  would  be  necessary.  Since  Minersville' s  present  use  of  individual 
septic  tanks  is  already  a  problem,  any  further  growth  would  serve  to 
make  the  problem  worse.  Sewer  systems  in  Beaver  and  Cedar  City  would  be 
capable  of  accommodating  the  expected  growth. 

Other  utilities.  There  would  be  a  significant  impact  upon  the 
supply  of  electricity  to  Milford.  Since  the  existing  46  kV  power  line 
is  delivering  electricity  at  or  near  capacity,  any  new  users  could  only 
be  served  marginally.  Utah  Power  and  Light  Company  indicates  that  a  138 
kV  line  from  Beaver  would  be  necessary  to  serve  Milford  if  the  project 
is  implemented.  No  major  problems  are  anticipated  in  upgrading  the 
existing  line  from  46  kV  to  138  kV. 
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Education.   It  is  expected  that  the  number  of  school  age  children 
in  Beaver  and  Iron  counties  would  increase  by  about  25  percent  (1  ,100 
more  students)  as  a  result  of  the  project.  Since  80  to  90  percent  of 
these  children  would  be  expected  to  reside  in  Beaver  County,  the  existing 
enrollments  would  almost  double.  Milford  Elementary  School  and  Milford 
High  School  would  receive  the  greatest  enrollment,  with  the  two  schools 
sharing  an  estimated  700  to  900  new  students.  Milford  Elementary  School 
would  need  building  enlargements  to  double  existing  capacity  or  construc- 
tion of  a  new  school  elsewhere  in  the  town.  An  additional  eight  to  ten 
new  teachers  would  be  required,  plus  various  support  personnel.  Milford 
High  School  would  need  to  separate  junior  and  senior  high  school  activities 
to  make  more  time  available  to  use  the  school.  The  old  gym  could  be 
remodeled  to  provide  additional  classroom  space.  Five  to  ten  new 
teachers  would  be  needed,  as  well  as  a  full-time  counselor  and  other 
support  personnel.  Minersville  Elementary  School  would  have  to  accom- 
modate from  35  to  90  more  students.  This  would  require  up  to  three  new 
teachers  and  several  more  classrooms.  Beaver  High  School  and  Belknap 
Elementary  School  in  Beaver  could  receive  up  to  20  new  students,  but  the 
schools  would  be  able  to  absorb  the  increases. 

The  10  to  20  percent  of  the  new  school  age  children  expected  to 
live  in  Iron  County  would  be  able  to  enter  existing  schools  without 
pressuring  facilities.  To  meet  the  current  student-teacher  ratio  (23.6), 
between  five  and  ten  new  teachers  would  be  required. 

Public  safety.   If  Beaver  County  is  to  maintain  its  present  level 
of  law  enforcement  (3.1  law  enforcement  personnel  per  1,000  population), 


3-73 


IMPACTS 


an  additional  10  to  15  law  enforcement  personnel  would  be  required. 
Most  of  these  people  would  be  needed  in  the  Milford-Minersville  area, 
with  the  remainder  in  Beaver.   It  is  not  anticipated  that  Cedar  City 
would  need  any  additional  police  protection  as  a  result  of  expected  new 
population.  As  a  result  of  the  project,  there  would  be  a  greater  need 
for  fire  protection.  The  15  to  20-man  volunteer  fire  fighting  force  in 
Milford  would  need  additional  volunteers  and  several  new  trucks.  Miners- 
ville  would  need  at  least  one  new  truck  to  serve  a  larger  population. 
An  increase  in  taxes  could  be  necessary  to  provide  funding  for  these 
equipment  needs.  Beaver  and  Cedar  City  should  not  require  additional 
equipment  or  personnel. 

Primary  medical  care.  New  population  in  Milford  would  increase 
demands  for  health  care.  Two  or  three  new  doctors  would  be  needed.  The 
existing  hospital  in  Milford  could  expand  patient  facilities,  but  this 
would  require  a  new  facility  to  care  for  long-term  patients  who  are 
currently  cared  for  in  the  Milford  Valley  Memorial  Hospital.  Staffing 
an  expanded  facility  could  be  a  problem  since  finding  qualified  help  has 
been  a  problem  in  the  past.  Minersville  residents  would  have  to  continue 
to  go  to  Beaver  or  Milford  for  health  care.   If  Minersville  was  to  grow 
at  a  faster  rate,  it  would  create  a  need  for  a  physician.   It  is  not 
expected  that  Cedar  City  or  Beaver  would  have  any  problems  providing 
health  care.  The  number  of  dentists  in  Milford  and  Beaver  would  be 
sufficient  for  the  new  population. 

Housing.  Demand  for  housing  would  increase  greatly  as  the  construc- 
tion employment  peaks.  When  discussing  the  impacts  to  housing,  it  is 
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assumed  that  a  maximum  of  900  construction  workers  would  be  housed  in 
the  singles-only  facilities  at  the  project  site.  The  remaining  construc- 
tion employees  would  then  be  in  search  of  housing.  At  peak  construction, 
about  900  construction  employees,  100  operating  employees,  their  families, 
and  all  the  new  nonbasic  employees  and  their  families,  a  total  of  about 
4,000  persons,  would  be  in  search  of  housing.  This  translates  into  the 
following  approximate  demand  for  new  dwelling  units  by  community: 

Mil  ford  600  to  700 

Minersville  40  to  80 

Beaver  5  to  10 

Other  parts  of  Beaver  County       30  to  70 

Cedar  City  60  to  120 

This  demand  does  not  consider  the  existing  housing  that  would  be 
available  at  the  time.   It  is  expected  that  initially  a  larger  proportion 
of  new  population  would  look  for  housing  in  Cedar  City,  since  more 
housing  is  available  there  than  anywhere  else  in  the  area.  This  would 
mean  there  could  be  less  housing  available  to  meet  the  demands  of 
natural  growth  in  Cedar  City,  but  it  would  not  have  a  significant  adverse 
impact  on  housing  in  Cedar  City.  Beaver  would  not  experience  any 
significant  problems  in  absorbing  the  expected  housing  demand.  Milford 
and  Minersville  would  both  be  hard-pressed  to  meet  the  housing  demand, 
since  neither  community  has  an  adequate  supply  of  available  housing.   It 
is  not  expected  that  new  housing  construction  could  keep  pace  with 
demand.  Construction  workers  would  tend  to  demand  mobile  homes  and 
multi-family  units;  the  permanent  work  force  would  probably  prefer 
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single-family  homes,  although  those  looking  for  homes  to  buy  may  have  to 
occupy  temporary  housing  in  the  interim. 

It  should  be  noted  that  some  of  the  construction  employees  could 
live  in  nonpermanent  housing,  such  as  hotels  and  motels  and  some  may 
choose  to  camp  out.  Increased  hotel  and  motel  utilization  should  not 
create  any  problems,  but  a  lack  of  specified  camping  areas,  plus  waste 
and  litter  disposal  facilities,  could  create  problems  if  substantial 
numbers  of  workers  decided  to  camp  out. 

At  the  full  operation  level,  construction  employment  would  be 
completed  and  all  of  the  new  population  (basic  and  nonbasic)  would  be 
looking  for  permanent  housing.   It  is  expected  that  about  one-third  of 
the  housing  demand  would  be  for  mobile  homes,  one-half  would  be  for 
single  family  units,  and  the  remainder  for  multi-family  units.   It  is 
expected  that  the  following  number  of  dwelling  units  would  be  demanded 
at  full  operating  level.   (These  figures  include  the  demand  at  peak 
construction  shown  on  the  previous  page,  and  are  not  in  addition  to  the 
construction  requirements.) 

Mil  ford  1,000  to  1,200 

Minersville  80  to  140 

Beaver  10  to  20 

Other  parts  of  Beaver  County    60  to  100 

Cedar  City  120  to  180 

Again,  Cedar  City  and  Beaver  would  undergo  the  least  pressure  in 
absorbing  the  expected  new  housing  demands.  Mil  ford  and  Minersville 
would  be  expected  to  supply  housing  requirements  at  a  much  slower  rate 
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since  most  of  the  housing  demands  would  have  to  be  met  through  new 
construction.  As  a  result  some  families  could  be  forced  to  live  in 
substandard  housing  before  new  housing  would  be  available.  The  end 
result  would  be  increased  value  of  housing,  both  total  and  per  unit.  In 
addition,  the  quality  of  housing  would  improve. 
Government  and  taxation 

Organization  of  different  levels  of  government.   It  is  not  expected 
that  the  structure  of  local  government  in  Beaver  or  Iron  counties  would 
change  as  a  result  of  the  alunite  development.   In  Beaver  County,  the 
number  of  city  and  county  employees  could  double  as  a  result  of  the  new 
population. 

Taxation  and  revenue.  The  assessed  valuation  of  all  property  in 
Beaver  County  would  increase  by  more  than  500  percent  at  the  full  operat- 
ing level  of  the  plant.  Assessed  valuation  could  increase  to  $80  million, 
compared  to  present  valuations  of  less  than  $13  million.  Beaver  County 
revenues  would  increase  by  more  than  500  percent  over  the  1975  level  of 
$136,000.  Mil  ford's  1975  revenues  were  $40,406,  and  these  could  increase 
by  more  than  400  percent  at  the  full  operating  level.  Minersville 
revenues  would  be  expected  to  increase  by  more  than  250  percent  over  the 
1975  level  of  $9,281.  Beaver  revenues  could  double  from  the  1975  level 
of  $26,436.   It  is  not  known  how  much  the  tax  base  of  Iron  County  would 
increase,  but  it  is  not  expected  to  increase  significantly  compared  to 
the  present  level . 

Bonding.  The  impacts  that  would  occur  to  bonded  indebtedness  dre 
not  known.  The  amount  of  bonding  necessary  to  support  a  locale  depends 
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upon  availability  of  other  sources  of  funds  for  community  development, 
and  these  are  unknown  at  this  time.   It  is  expected  that  the  amount  of 
bonded  indebtedness  would  increase  somewhat  as  a  result  of  alunite 
development. 

Quality  of  life.  Similar  impacts  to  quality  of  life  have  been  noted  in 
several  western  towns  experiencing  boom  growth  (Logan,  et  al . ,  1976). 
Often  it  is  impossible  for  housing,  health  care,  education,  recreation, 
and  cultural  opportunities  to  expand  fast  enough  to  meet  increased 
demand.  This  results  in  a  generally  degraded  quality  of  life.   It  is 
not  known  if  impacts  to  quality  of  life  would  occur  as  a  result  of  the 
proposed  project,  so  this  section  will  consist  of  a  discussion  of  the 
experiences  of  other  towns  experiencing  boom  growth.  However,  whether 
or  not  these  same  experiences  would  occur  or  to  what  extent  they  would 
occur  is  not  known.   It  should  be  noted  that  while  a  degraded  quality  of 
life  could  result  for  some,  others  would  experience  an  improved  quality 
of  life,  due  to  new  jobs  and  increased  income. 

Community  homogeneity.  The  degree  of  community  homogeneity  in  the 
Milford-Minersville  area  could  change  as  a  result  of  the  proposed  project 
The  high  degree  of  cultural  and  racial  homogeneity  of  the  population 
could  be  affected  by  inmigration  of  new  population.  The  new  population 
could  tend  to  be  more  culturally  and  racially  heterogeneous,  thus  the 
degree  of  cultural  and  racial  homogeneity  would  be  lowered.  A  greater 
heterogeneity  of  traditions,  attitudes,  and  behavior  patterns  would 
raise  the  possibility  of  value  conflicts.  The  degree  to  which  value 
conflicts  could  occur  and  the  possibility  of  their  occurrence  is  not 
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known,  but  should  they  occur,  the  existing  population  would  experience  a 
degraded  quality  of  life.  Since  Beaver  and  Cedar  City  are  not  expected 
to  receive  a  significant  amount  of  new  population,  and  since  Cedar  City 
has  a  more  diverse  population,  the  degree  of  community  homogeneity  is 
not  expected  to  change  in  these  areas. 

Public  attitudes.  The  attitudes  of  Mil  ford  area  residents  toward 
their  environment  could  change  as  a  result  of  the  proposed  project  (see 
tables  2-33  and  2-34).  Whereas  residents  are  currently  satisfied  with 
their  community,  feel  the  advantages  associated  with  living  there  outweigh 
the  disadvantages,  and  are  willing  to  pay  higher  taxes  for  increased 
services,  the  opposite  could  be  the  case  after  the  influx  of  new  population 
After  experiencing  rapid  growth,  residents  may  not  feel  satisfied  with 
their  community,  feel  that  disadvantages  outweigh  advantages,  and  would 
be  unwilling  to  pay  increased  taxes  for  services.  It  is  not  known 
whether  or  not  these  attitude  changes  would  occur,  and  if  so,  to  what 
extent  attitudes  would  change. 

Availability  of  goods  and  services.  Goods  and  services  would  be 
affected  since  there  would  be  a  lag  of  several  years  in  the  availability 
of  additional  goods  and  services  to  meet  the  demand  of  the  new  population. 
New  housing  construction  will  be  discussed  separately  from  other  goods 
and  services  since  the  impacts  associated  with  it  would  be  substantially 
different.  Demands  for  all  goods  and  services  would  occur  primarily  in 
Milford,  but  Beaver  would  realize  an  increased  demand  for  goods  and 
services  as  part  of  an  overflow  from  Milford.  Cedar  City  would  also  be 
expected  to  have  an  increased  demand  for  goods  and  services,  but  impacts 
should  be  minimal . 
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Lags  in  availability  of  goods  and  services  are  expected  to  occur  as 
demand  grows  faster  than  supply.  These  lags  could  be  expected  to 
continue  for  several  years  after  the  project  reached  its  full  operating 
capacity,  but  with  a  narrowing  gap  as  availability  reaches  a  new  equili- 
brium level.  Two  effects  could  occur  as  a  result  of  these  lags: 
increased  prices  for  existing  goods  and  services,  and  a  strain  on  the 
communities  as  they  try  to  accommodate  the  new  level  of  demand.  Increased 
prices  would  affect  long-time  residents  of  the  area,  if  their  incomes 
remained  about  the  same,  by  making  them  less  able  to  afford  the  new 
higher  prices.  Strains  on  the  communities  as  they  try  to  accommodate 
the  higher  level  of  demand  could  translate  into  community  and  personnel 
disorganization.  Signs  of  this  include  precipitous  increases  in  rates 
of  divorce,  family  instability,  alcoholism,  crime,  mental  illness, 
suicide,  and  attempted  suicide.   It  is  not  known  if  these  problems  would 
actually  occur,  but  they  have  been  noted  in  other  western  communities 
experiencing  such  rapid  growth  (Logan,  et  al . ,  1976). 

There  would  be  longrun  beneficial  impacts  to  the  availability  of 
goods  and  services  in  Milford.  Since  Milford  currently  has  relatively 
few  stores  and  services,  any  growth  in  these  sectors  would  benefit  both 
new  and  long-term  residents  of  the  area.  A  greater  diversity  of  goods 
and  services  available  in  Milford  would  encourage  residents  to  shop 
there  rather  than  driving  to  other  communities  to  make  purchases.  This 
would  improve  the  overall  quality  of  life  in  the  Milford  area. 

The  lag  in  new  housing  construction  could  have  two  effects  on  the 
Milford  area:  an  increase  in  temporary  housing  and  the  development  of 
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fringe  settlements  outside  existing  communities.   In  situations  of 
housing  shortages,  temporary  housing  can  be  used  permanently.  Problems 
with  this  are  that  temporary  housing  is  normally  substandard  and  people 
living  in  them  are  unable  to  enjoy  a  standard  of  living  equal  to  their 
income.  A  degraded  quality  of  life  can  occur  for  residents  of  fringe 
settlements  outside  existing  communities.   It  has  been  noted  in  other 
instances  that  people  who  live  in  fringe  settlements  tend  to  participate 
less  in  community  activities  and  become  less  a  part  of  the  community. 

LAND  USE  PLANS  AND  CONTROLS 

Land  use  plans  and  controls  implemented  by  federal,  state,  and 
local  governments  in  Beaver  and  Iron  counties  would  be  affected  by  the 
increased  growth  that  would  result  from  the  al unite  project.  Existing 
community  services  planning  and  provisions  for  enforcing  ordinances  by 
local  governments  would  be  inadequate.   Resource  management  plans  of 
federal  and  state  agencies  would  also  have  to  be  revised  to  accommodate 
the  demands  for  increased  use  of  public  lands  that  would  result  from  the 
additional  population  in  the  region. 

Local  land  use  plans  and  controls.  The  master  plan,  zoning,  and  sub- 
division ordinances  for  the  communities  of  Beaver  and  Minersville  were 
developed  prior  to  knowledge  of  the  proposed  alunite  development. 
However,  Mil  ford  and  Beaver  County  recently  adopted  amended  zoning, 
mobile  home  subdivision,  and  street  ordinances  designed  to  facilitate 
rapid  growth  from  the  alunite  project.   It  the  ordinances  for  Minersville 
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and  Beaver  are  not  brought  up  to  the  same  level  as  those  enacted  for 
Mil  ford,  it  is  likely  that  considerable  unregulated  growth  could  occur. 
This  would  occur  because  a  lack  of  restrictions  and/or  requirements  for 
water,  sewer,  and  street  improvements  would  result  in  lower  building 
costs.  However,  even  with  the  revised  ordinances,  the  existing  county 
organization  for  enforcing  ordinances  and  providing  additional  community 
services  would  not  be  adequate  to  handle  the  increased  workload. 

The  existing  land  use  plans  and  the  organization  for  enforcement  of 
ordinances  in  Iron  County  and  Cedar  City  would  probably  be  adequate  to 
handle  the  portion  of  the  population  increase  that  would  occur  in  Iron 
County.  However,  if  Beaver  County  were  to  enforce  county-wide  ordinances 
for  the  regulation  of  growth,  it  is  possible  that  significant  growth 
could  occur  in  unincorporated  portions  of  Iron  County  just  south  of  the 
Beaver  County  line.  The  existing  subdivision  ordinances  in  Iron  County 
are  adequate  to  deal  with  the  situation.  The  master  plan  for  Cedar  City 
is  outdated  because  of  unplanned  growth  in  recent  years,  but  Cedar  City 
officials  are  in  the  process  of  making  necessary  revisions  to  the  master 
plan  to  provide  for  growth  that  could  result  from  the  al unite  project. 
State  land  use  plans  and  controls.   Impacts  on  state  controls  for  the 
use  of  water  resources  are  discussed  in  the  Hydrology  section  of  this 
chapter,  and  state  recreation  development  of  Minersville  Reservoir  is 
discussed  in  the  Land  use  section. 

Federal  land  use  plans  and  controls.  The  BLM  considered  the  proposed 
alunite  project  in  developing  the  Unit  Resource  Analysis  and  Management 
Framework  Plan  for  the  national  resource  lands  that  would  be  affected  by 
the  project  components  and  the  increased  population. 
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CHAPTER  4 
MITIGATING  MEASURES  NOT  INCLUDED  IN  THE  PROPOSED  ACTION 

INTRODUCTION 

As  outlined  in  Chapter  1,  federal,  state,  and  local  government 
agencies  would  be  required  to  issue  rights-of-way  and  other  grants  or 
permits  necessary  to  allow  implementation  of  those  portions  of  the 
proposed  project  on  lands  under  their  respective  administration.  Mitigat- 
ing measures  to  protect  or  enhance  the  environment  in  regard  to  design, 
construction,  operation,  and  maintenance  of  the  project  are  identified, 
discussed,  and  evaluated  in  this  section. 

The  analysis  of  environmental  impacts  in  Chapter  3  was  conducted  on 
the  assumption  that  all  design  mitigating  features  incorporated  into  the 
proposed  project  as  described  in  Chapter  1  would  be  operational.  This 
chapter  contains  an  evaluation  of  mitigating  measures  not  included  in 
the  proposed  action.  These  include  measures  that  would  be  required  by 
each  level  of  government  and  those  to  which  the  applicant  has  firmly 
committed  himself. 

Following  are  the  specific  mitigating  measures  not  included  in  the 
proposed  action  that  would  be  required  by  each  level  of  government  and 
those  committed  by  the  applicant.  Mitigating  measures  proposed  by 
governmental  agencies  are  limited  to  those  considered  to  be  feasible, 
committed,  and  enforceable. 
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MEASURES  COMMITTED  BY  FEDERAL  AGENCIES 

1.  Water  sprinkling  of  unpaved  roads  would  be  required  during  all  dry 
periods  to  control  dust  from  vehicular  traffic.  Frequency  of  sprinkling 
would  be  determined  by  the  BLM  Cedar  City  District  Manager  and  U.S. 
Geological  Survey  Area  Mining  Supervisor. 

2.  Scalping  of  topsoil  would  not  be  allowed  outside  BLM  rights-of-way 
and  construction  sites. 

3.  When  present,  top  soil  would  be  stockpiled  at  BLM  gravel  and  basalt 
material  sale  sites  so  that  it  would  not  be  mixed  with  subsoils  and 
could  be  spread  and  used  for  reclamation  of  the  sites. 

4.  Brush  blades  would  be  used  instead  of  dirt  blades  in  clearing 
operations  on  BLM  rights-of-way,  the  lease  area,  and  material  sites 
where  such  use  would  preserve  the  natural  grass  and  low  brush  cover. 

5.  Immediately  following  construction  activities,  temporary  areas  and 
temporary  access  roads  to  offsite  facilities  such  as  water  wells,  material 
sites,  and  construction  sites  would  be  graded  to  a  form  compatible  with 
the  surrounding  topography.  Where  soil  and  precipitation  conditions  are 
favorable,  these  areas  would  be  reseeded  as  specified  by  the  BLM  Cedar 
City  District  Manager. 

6.  To  eliminate  the  possibility  of  raptor  electrocution,  power  trans- 
mission structures  would  be  designed  with  wire  spacing  and  grounding 
systems  that  conform  to  guidelines  for  rural  electric  associations. 

7.  To  protect  and  preserve  cultural  values,  the  following  measures 
would  be  required: 
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a.  As  recommended  by  BYU,  the  applicant  would  provide  for  at 
least  partial  excavation  of  the  rock  house  and  dugout  located  in  Blawn 
Wash.  Additionally,  the  charcoal  kilns  would  be  located,  extensively 
photographed,  and  an  evaluation  of  the  structural  condition  would  be 
completed  to  determine  whether  stabilization  is  necessary  for  public 
safety,  recreation  use,  and  historical  values. 

b.  The  small  cabin  to  be  covered  by  spoil  would  be  extensively 
photographed,  described  as  to  architectural  detail  and  researched  as  to 
dates  and  nature  of  use. 

c.  The  applicant  would  provide  for  salvage  of  the  27  sites  located 
along  the  ore  conveyor  and  road  from  the  mine  to  the  plant,  and  the  mine 
water  system.  These  include  42Be  141,  142,  155,  156,  158,  159,  160, 
161,  162,  163,  164,  169,  170,  171,  172,  173,  174,  175,  176,  177,  178, 
180,  181,  182,  183,  and  184.   If  sites  have  no  appreciable  depth,  they 
would  be  totally  surface  collected,  to  include  scraping  and  screening  of 
topsoil,  using  some  sort  of  grid  system.   If  depth  of  deposit  is  found, 
sites  would  be  totally  excavated  using  appropriate  horizontal  and  vertical 
controls. 

d.  Since  the  project  is  located  in  such  a  high  density  archaeo- 
logical area,  the  applicant  would  provide  for  test  excavations  to  be 
conducted  at  nine  of  the  50  sites  presently  known  in  the  Blawn  Wash 
area.  Tests  would  be  significantly  extensive  to  determine  presence  or 
absence  of  depth  and/or  horizontal  stratification.  Sites  to  be  tested 
are  42Bel29,  133,  134,  141,  149,  166,  186,  189,  194. 
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e.  During  actual  dirt  moving  construction  operations  (excluding 
mine  operation),  the  applicant  would  provide  for  a  professional  archaeol- 
ogist onsite  to  watch  for  buried  sites  and  halt  operations  until  adequate 
mitigating  measures  are  implemented. 

f.  Areas  to  be  disturbed  by  construction,  to  include  support  and 
auxiliary  facilities,  and  not  covered  by  the  BYU  survey,  would  be 
subjected  to  an  intensive  archaeological  and  historical  survey.  Sites 
would  be  evaluated  for  National  Register  potential,  avoided  if  possible, 
or  salvaged  if  necessary. 

8.  At  the  completion  of  alunite  mining  operations,  all  structures, 
equipment,  and  refuse  would  be  removed  from  the  mining  area.  Where 
appropriate,  disturbed  areas  would  be  graded  as  specified  by  the  BLM 
Cedar  City  District  Manager  and  U.S.  Geological  Survey  Area  Mining 
Supervisor. 

9.  Upon  abandonment  of  the  processing  plant  complex  all  structures, 
equipment,  and  facilities  no  longer  in  use  would  be  removed  from  national 
resource  lands.  Where  appropriate,  disturbed  areas  would  be  graded  as 
specified  by  the  BLM  Cedar  City  District  Manager. 

10.  The  applicant  would  fence  the  tailings  ponds  with  a  4-foot  net  wire 
base  and  three  strands  of  barbed  wire  to  a  height  of  at  least  6  feet  to 
keep  wildlife,  wild  horses,  and  livestock  from  contact  with  toxic  chemicals 
or  entrapment  in  the  tailings  mud.  The  applicant  would  be  responsible 

for  the  maintenance  of  this  fence. 

11.  The  applicant  would  be  required  to  install  cattleguards  on  roads 
and  rights-of-way,  where,  in  the  opinion  of  the  BLM  District  Manager, 
the  traffic  justifies  such  installation. 

4-4 


MEASURES  COMMITTED  BY  STATE/LOCAL 


MEASURES  COMMITTED  BY  STATE  AND  LOCAL  AGENCIES 

On  March  24,  1976,  the  Cedar  City  BLM  Environmental  Project  Office 
sent  a  letter  (see  appendix  D)  to  the  Beaver  County  Planning  and  Develop- 
ment Council  requesting  their  help  in  coordinating  state  and  local 
mitigating  measures  for  socioeconomic  conditions.  Since  BLM  has  limited 
authority  to  enforce  socioeconomic  mitigating  measures,  the  mitigation 
that  would  occur  would  be  the  result  of  state  and  local  government 
action.  The  following  is  a  list  of  the  mitigating  measures  planned  or 
undertaken  by  state  and  local  governments. 

General  mitigation.  The  Beaver  County  Planning  and  Development  Council 
is  a  mitigating  measure  in  itself  because  it  is  a  tool  that  can  assist 
in  advance  planning  which  leads  to  effective  mitigation. 

Milford  City  ordinances  are  presently  being  revised.  Minersville 
is  planning  to  adopt  a  set  of  ordinances  and  codes.  Existing  county 
ordinances  have  been  assessed  and  recommendations  prepared  in  relation 
to  (1)  voids  and  problems  in  existing  ordinances,  (2)  alternatives  to 
correct  voids  and  problems,  and  (3)  a  process  to  update  and  adopt  a 
revised  ordinance  and  codes  program. 

Highway.  Advance  planning  will  be  carried  out,  along  with  early  zoning 
and  rights-of-way  purchases.  The  Utah  Department  of  Transportation  will 
cooperate  in  the  development  of  traffic  management  plans. 
Water  supply.  Milford  voters  have  approved  a  $340,000  bond  issue  to 
improve  water  storage  and  distribution  and  the  city  intends  to  plan  and 
develop  a  storage  improvement  program.  Minersville  has  developed  a  plan 
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to  determine  expansion  necessary  for  different  growth  levels  to  be  met 
as  the  town  grows.  Beaver  City  has  initiated  a  program  to  use  funds 
from  the  sale  of  water  to  expand  the  water  system. 
Sewage  systems.  Mil  ford  has  purchased  property  to  expand  the  sewage 
lagoon,  and  has  applied  for  a  $20,000  federal  grant  to  plan  for  improve- 
ments. Minersville  will  build  a  lagoon  system  if  funding  becomes  available 
in  which  case  system  enlargements  would  be  the  only  requirement  to 
handle  the  new  population.  Beaver  City  is  willing  to  increase  the 
pumping  capacity  of  their  system  if  it  becomes  necessary. 
Education.  The  Beaver  County  School  District  has  undertaken  preliminary 
planning  and  is  prepared  to  accomplish  additional  advanced  planning  and 
development.   In  1976,  the  Utah  State  Legislature  provided  two  mechanisms 
to  aid  schools  in  growth  areas:  prepayment  of  sales  and  use  taxes  by 
companies  for  school  construction,  and  the  appropriation  of  excess 
Federal  Revenue  Sharing  Funds  by  the  State  Board  of  Education  for  critical 
school  building  needs. 

Public  safety.  Local  law  enforcement  agencies  and  fire  departments  have 
plans  to  expand  services  if  funds  become  available.  Beaver  County  has 
proposed  to  establish  two  special  taxing  districts  to  provide  revenue 
for  fire  protection.  This  would  allow  for  the  purchase  of  new  equipment. 
Primary  medical  care.  The  two  medical  care  clinics  in  Beaver  County 
have  assessed  present  and  projected  physician  needs,  and  have  indicated 
that  they  will  be  prepared  to  expand  personnel  and  services  as  needed. 
Housing.  County  and  city  officials  plan  to  control  the  development  of 
new  residential  areas  and  direct  the  growth  of  multi-family  and  trailer 
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units  to  meet  the  long-term  as  well  as  short-term  needs.  Mil  ford  has 
initiated  plans  to  identify  potential  housing  development  firms  and 
measure  their  capabilities  in  order  to  determine  the  feasibility  of 
building  the  needed  housing  within  the  development  time  schedule.  There 
are  plans  to  work  with  financial  institutions  to  aid  in  credit  availability, 
Milford  has  adopted  zoning  subdivision  and  mobile  home  ordinances,  and 
the  1973  Uniform  Building  Code.  Beaver  City  has  adopted  a  mobile  home 
ordinance  and  the  1973  Uniform  Building  Code. 

MEASURES  COMMITTED  BY  THE  APPLICANT 

1.  Dust  from  construction  traffic  would  be  controlled  by  water  sprinkling, 

2.  Unauthorized  cross-country  travel  by  employees  and  creation  of 
roads  other  than  those  approved  would  be  strictly  prohibited. 

3.  To  prevent  mixing  and  burial,  top  soil  would  be  stockpiled  where 
possible  to  be  used  in  backfilling,  covering,  and  grading  road  cuts  and 
fills. 

4.  After  major  construction  activities  are  completed,  disturbed  areas 
on  BLM  rights-of-way  would  be  revegetated  and  maintained  to  include 
palatable  species  to  provide  forage  for  livestock  and  wildlife.  Water 
pipeline  and  buried  cable  rights-of-way  would  be  revegetated  with  shallow- 
rooted  species  that  would  not  interfere  with  operations. 

5.  Vegetation  on  temporary  access  roads  and  temporary  use  areas  would 
be  restored,  as  practicable. 
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6.  Disturbed  surfaces  would  be  graded  and/or  cultivated  (irrigated  and 
fertilized)  and  would  be  revegetated  to  provide  forage  for  livestock  and 
wildlife. 

7.  Wherever  possible,  clearing  would  emphasize  crushing  or  cutting  of 
brush  rather  than  uprooting. 

8.  A  program  of  ongoing  research  in  revegetation  studies  would  be 
carried  out  to  select  the  most  appropriate  species  to  restore  disturbed 
lands  to  a  productive  status. 

9.  In  the  event  any  archaeological  remains  are  discovered  during 
construction  or  mining  activities,  those  remains  would  be  left  undisturbed 
pending  inspection  by  a  BLM-approved  expert. 

10.  Unobtrusive  colors  in  paint  and  materials  which  would  blend  with 
the  surrounding  landscape  would  be  used  on  buildings,  smokestacks,  and 
fences.  Structures  and  facilities  would  not  be  located  on  the  skyline. 

11.  Planning  assistance  would  be  given  to  local  communities  which  would 
be  affected  by  the  increased  population  in  an  attempt  to  reduce  the  boom 
town  effects  of  the  proposal. 

EVALUATION  OF  MITIGATING  MEASURES 

The  effectiveness  of  the  mitigating  measures  committed  by  government 
agencies  is  evaluated  in  this  section.  The  effectiveness  and  feasibility 
of  mitigating  measures  committed  by  the  applicant  are  also  evaluated. 
Applicant-committed  mitigating  measures  are  evaluated  with  the  expectation 
that  they  would  be  implemented. 


4-8 


EVALUATION  OF  MITIGATING  MEASURES 


The  discussion  of  effectiveness  shows  the  relation  of  mitigating 
measures  to  changes  in  duration,  intensity,  incidence,  and  magnitude  of 
impacts  described  in  Chapter  3. 

Air  quality.  The  mitigating  measure  that  would  require  sprinkling  of 
roads  as  directed  by  BLM  and  U.S.  Geological  Survey  would  reduce  the 
amount  of  fugitive  dust  from  about  2.5  miles  of  mine  development  roads 
and  the  6.6-mile  mine  access  road.  Because  of  a  lack  of  data,  no  estimate 
of  the  amount  of  fugitive  dust  from  this  source  has  been  made,  and  the 
significance  of  the  reduction  cannot  be  established. 
Topography.  None  of  the  mitigating  measures  listed  are  concerned  with 
mitigation  of  significant  impacts  to  topography.  The  grading  of  construc- 
tion sites  back  to  a  form  compatible  with  the  surrounding  topography 
would  mitigate  impacts  that  are  insignificant  in  comparison  with  the 
topographic  impacts  that  result  from  the  proposed  action. 
Hydrology.  The  proposed  improvement  to  community  sewage  systems  to 
handle  the  increased  populations  would  eliminate  the  possibility  of 
impacts  to  ground  water  quality  from  improperly  treated  sewage. 
Soils.   General  mitigating  measures  to  reestablish  vegetative  cover  on 
disturbed  areas  not  occupied  by  project  components  have  been  proposed. 
Complete  removal  of  soil  at  the  mine  area,  coupled  with  the  fact  that 
the  mine  area  and  waste  dump  would  be  composed  of  solid  rock,  would 
create  a  situation  where  there  would  be  almost  no  chance  of  revegetating 
these  areas. 

The  potential  for  artificial  revegetation  of  disturbed  soil  in  the 
processing  plant  complex  area  is  low  because  precipitation  (6  to  10 
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inches  per  year)  is  not  adequate  for  seed  germination  and  establishment 
of  plants  by  known  artificial  methods.  Considerable  research  has 
already  been  done  on  the  artificial  revegetation  of  disturbed  soils  in 
areas  with  low  precipitation  with  very  little  success.   It  is  not  antic- 
ipated that  the  research  program  proposed  by  the  applicant  would  provide 
new  methods  that  would  enable  disturbed  areas  to  be  artificially  revegetated 
with  a  reasonable  chance  of  success.  The  vegetative  cover  on  these 
areas  would  most  likely  be  reestablished  by  natural  plant  succession 
over  a  15  to  20-year  period  and  the  proposed  mitigating  measures  would 
not  be  effective  in  reducing  impacts  to  soils. 

The  mitigating  measure  that  would  restrict  scalping  of  topsoil  to 
specified  areas  and  restricting  cross-country  travel  would  not  effectively 
mitigate  soil  impacts.  The  primary  value  of  these  measures  would  be  to 
ensure  that  soil  impacts,  in  addition  to  those  described  in  Chapter  3, 
do  not  occur. 

The  stockpiling  of  topsoil  to  be  used  in  backfilling  material  sites 
and  road  cuts  and  fills  would  significantly  mitigate  the  adverse  impacts 
to  soils.  However,  only  approximately  131  acres  or  about  5  percent  of 
the  2,409  acres  that  would  be  disturbed  by  the  proposed  project  could  be 
treated  in  this  way  and  this  mitigating  measure  would  have  only  localized 
significance.  The  mitigating  measure  that  would  require  crushing  or 
cutting  of  brush  and  trees  would  effectively  reduce  soil  disturbance  in 
clearing  operations  in  all  vegetation  communities  that  would  be  affected 
by  the  proposed  action.  However,  at  least  85  percent  of  the  2,409  acres 
that  would  be  disturbed  would  be  occupied  by  project  components  during 
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the  25-year  project  life  and  soils  would  be  completely  buried  or  removed 
in  the  case  of  the  mining  operation  and  tailings  ponds. 
Vegetation.  The  mitigating  measures  to  revegetate  disturbed  areas  in 
Wah  Wah  Valley  (processing  plant  complex,  transportation  system,  water 
system,  and  material  sites)  by  artificial  means  would  not  be  effective 
in  mitigating  the  impacts  to  vegetation.  As  discussed  in  the  section  on 
Soils,  precipitation  (6  to  10  inches  per  year)  is  not  adequate  for  seed 
germination  and  the  establishment  of  native  or  introduced  plant  species. 
Attempts  in  Utah  by  BLM  and  university  researchers  to  artificially 
establish  vegetation  on  undisturbed  soils  under  similar  climatic  conditions 
have  not  been  successful.   Irrigation  and  the  addition  of  fertilizer  and 
soil  amendments  could  be  used  to  ensure  the  success  of  artificial  reveg- 
etation.  However,  the  significance  of  the  impacts  to  vegetation  would 
not  justify  the  implementation  of  these  measures.   In  addition,  costs  of 
the  mitigation  would  likely  preclude  its  implementation  by  the  applicant. 
It  is  likely  that  original  vegetation  communities  would  be  established 
on  disturbed  areas  by  natural  plant  succession  over  a  15  to  20-year 
period. 

The  measures  to  use  brush  blades  instead  of  dirt  blades  would 
effectively  reduce  impacts  to  the  mixed-shrub  community  by  preserving 
native  vegetation.  However,  the  majority  of  the  disturbed  area  (80 
percent)  in  this  community  would  be  occupied  by  structures  or  roads 
during  the  project  life  and  this  reduction  in  vegetation  disturbance 
would  not  be  significant. 
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Wildlife  and  wild  horses.  The  mitigating  measure  requiring  the  design 
of  power  lines  to  prevent  the  electrocution  of  raptors  would  be  effective. 
Tailings  ponds  surrounded  by  a  6-foot  net  wire  fence  would  be  effective 
in  keeping  deer,  antelope,  and  wild  horses  out  of  the  tailings  ponds  and 
would  eliminate  the  possibility  of  death  or  injury  to  these  animals. 

As  discussed  in  the  Soil  and  Vegetation  sections  of  this  chapter, 
it  is  not  likely  that  the  mitigating  measures  to  restore  vegetation  by 
artificial  means  would  be  successful.  Reestabl ishment  of  the  vegetation 
necessary  to  restore  the  original  wildlife  habitat  would  probably  depend 
on  natural  plant  succession  over  a  15  to  20-year  period. 
Cultural  resources 

Historical .  Excavation  of  the  rock  house  and  dugout  would  prevent 
uncontrolled  loss  of  data  through  vandalism  and  natural  deterioration, 
but  would  remove  a  certain  amount  of  onsite  data  from  future  research 
opportunities. 

Photographing  and  documenting  the  kilns  would  preserve  a  record  of 
the  state  they  are  now  in,  but  would  not  insure  preservation  or  protection 
from  vandalism  and  natural  elements. 

Photography  and  documentation  of  the  cabin  would  serve  to  preserve 
a  record  of  a  resource  that  would  be  totally  destroyed  by  the  project. 

Archaeology.  Salvage  of  the  conveyor  and  mine  water  system  sites 
would  serve  to  preserve  data  that  would  otherwise  be  lost.  Salvage 
itself  destroys  sites  and  removes  them  from  future  research  potential. 
However,  uncontrolled  loss  is  wholly  unacceptable,  while  salvage  provides 
a  considerable  amount  of  valuable  data,  both  for  current  and  future  use. 
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Avoidance  is  not  deemed  viable  in  these  areas  as  rerouting  to  avoid  one 
site  could  simply  serve  to  endanger  another. 

Testing  of  selected  sites  in  Blawn  Wash  would  serve  mainly  as  an 
evaluation  tool  to  assess  the  nature,  extent,  and  value  of  the  resources 
in  the  area.  Judgments  as  to  National  Register  potential  and  the  degree 
of  protection  required  can  be  predicated  on  these  test  evaluations. 
While  individual  sites  may  not  meet  National  Register  criteria,  there  is 
a  possibility  the  area  would  be  suitable  as  a  district  nomination. 
Testing  would  destroy  small  portions  of  sites,  but  would  not  appreciably 
reduce  their  research  potential. 

The  presence  of  a  professional  archaeologist  onsite  during  construc- 
tion would  greatly  reduce  the  possibility  of  inadvertent  destruction  of 
sites,  since  he  would  be  able  to  recognize  a  site  almost  immediately, 
thus  reducing  damage  to  a  minimum. 

Additional  survey  would  serve  to  identify  unknown  sites  and  provide 
the  opportunity  for  assessment,  evaluation  and  avoidance.  Should  salvage 
be  necessary,  a  site  would  be  lost,  but  a  significant  portion  of  the 
data  contained  would  be  saved. 

Aesthetics.  The  proposed  mitigating  measures  to  use  unobtrusive  colors 
in  paint  and  materials  and  not  locate  structures  on  the  skyline  would  be 
effective  in  reducing  the  intensity  of  visual  impacts  during  the  25-year 
project  life.  These  measures  would  apply  to  mine  buildings,  the  micro- 
wave repeater  site,  water  well  pump  houses,  and  some  of  the  buildings 
and  structures  within  the  processing  plant  site.  However,  the  reduction 
would  not  be  significant  when  compared  with  the  total  visual  impact  of 
the  proposed  project. 
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Removal  of  all  structures  upon  abandonment  of  the  project  would 
significantly  reduce  the  visual  impact.  Only  the  mine  and  waste  rock 
pile  would  be  visible  from  Utah  Highway  21. 

Land  use.  The  proposed  mitigating  measure  to  fence  the  tailings  ponds 
would  eliminate  the  possibility  of  livestock  coming  in  contact  with 
toxic  chemicals  or  entrapment  in  tailings  mud.   Installation  of  cattle- 
guards  at  approximate  locations  would  reduce,  but  not  eliminate,  disturb- 
ance to  livestock  operations. 
Socioeconomic  conditions 

General  mitigation.  Many  problems  which  occur  in  rapid  growth 
areas  result  from,  or  are  aggravated  by  poor  or  untimely  planning.  The 
Beaver  County  Planning  and  Development  Council  has  provided  a  timely, 
coordinated  planning  effort.   In  addition,  the  Council  has  generated 
local  public  involvement  in  the  planning  process.  The  planning  efforts 
thus  far  have  created  an  awareness  of  problems  to  be  met  and  a  preliminary 
assessment  of  alternatives  available  to  deal  with  problems. 

Final  planning  would  depend  on  the  certainty  of  the  project's 
implementation,  and  would  require  additional  commitments  of  funds  and 
resources.  A  lag  time  is  inherent  between  the  time  that  funds  are 
committed  and  the  time  that  new  services  and  facilities  are  operational. 
The  Council  has  accomplished  a  desirable  level  of  planning  prior  to 
growth,  and  this  would  shorten  the  lag  time  in  implementing  services  if 
the  project  is  undertaken. 

Highways.  There  is  not  sufficient  detail  to  evaluate  the  effective- 
ness of  the  plans. 
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Water  supply.  Mil  ford  has  made  commitments  to  improve  the  water 
storage  facilities  and  it  is  assumed  that  they  would  be  able  to  accomplish 
this  goal.   It  is  possible  that  a  new  storage  system  could  be  ready  in 
time  to  meet  the  needs  of  the  new  population,  but  this  would  be  dependent 
upon  the  length  of  time  for  bonding  procedures,  funding  availability, 
and  the  ability  to  complete  improvements  within  a  strict  time  schedule. 
Plans  have  been  completed  for  different  levels  of  growth  for  Minersville, 
but  funding  has  not  been  obtained  for  construction  of  facilities  needed 
for  the  expected  future  growth.   If  funding  is  available  in  time  to 
begin  improvements,  then  the  lag  period  when  services  were  not  available 
would  be  shortened.   It  is  not  known  when  funding  would  become  available. 
The  sale  of  water  to  finance  needed  improvements  in  Beaver  would  mitigate 
impacts  since  only  a  small  amount  of  new  population  is  expected  to  live 
in  Beaver. 

Sewage  systems.  Mil  ford  has  made  commitments  to  expand  the  sewer 
system,  as  indicated  by  the  purchase  of  land  with  which  to  expand  their 
lagoon,  and  the  application  for  $20,000  in  planning  funds.  These  efforts 
are  expected  to  successfully  mitigate  impacts.   It  is  not  possible  to 
evaluate  Minersville1 s  sewage  system  plans  since  funding  is  not  available. 
Beaver's  plan  to  increase  pumping  capacity  is  expected  to  be  successful 
in  view  of  the  small  impact  expected  there. 

Education.  Although  the  Beaver  County  School  District  is  not 
committed  to  carry  out  mitigating  measures,  it  is  expected  that  they 
would  accomplish  their  plans. 
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Public  safety.  It  is  not  known  if  the  two  proposed  special  districts 
for  fire  department  revenues  will  be  established.  Establishment  of  the 
taxing  districts  would  be  expected  to  mitigate  impacts.   It  is  not  known 
if  funding  would  be  available  without  these  taxing  districts. 

Housing.   If  funding  was  available  for  Milford  to  begin  large 
scale  housing  development,  and  if  construction  was  completed  on  schedule, 
it  would  be  possible  to  avoid  adverse  impacts.  However,  it  is  not  known 
if  these  plans  would  be  successful.  Other  mitigating  measures  would 
enhance  the  quality  of  available  housing,  but  it  is  not  known  if  these 
would  be  successfully  carried  out. 

Primary  medical  care.   It  is  not  known  if  plans  to  recruit  more 
physicians  would  be  successful. 

Land  use  plans  and  controls.  Local  officials  have  committed  themselves 
to  revising  master  plans  and  ordinances  to  facilitate  orderly  growth 
from  the  proposed  project.  The  assistance  of  the  applicant  in  providing 
information  on  potential  socioeconomic  impacts  has  already  been  used  in 
preliminary  planning  efforts.  The  evaluation  of  the  effectiveness  of 
proposed  changes  in  land  use  plans  and  controls  is  discussed  in  the 
Socioeconomic  section  of  this  chapter. 
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CHAPTER  5 
ANY  ADVERSE  IMPACTS  WHICH  CANNOT  BE  AVOIDED 
SHOULD  THE  PROPOSAL  BE  IMPLEMENTED 

INTRODUCTION 

The  purpose  of  this  chapter  is  to  summarize  the  probable  unavoidable 
impacts  that  would  result  should  the  proposal  be  implemented.  Unavoidable 
adverse  impacts  are  the  residual  impacts  after  application  of  the  miti- 
gating measures  discussed  in  the  previous  chapter.  The  relative  value 
placed  on  all  unavoidable  impacts  and  their  significance  are  evaluated 
in  this  chapter.  The  approach  to  determining  significance  is  the  same 
as  explained  in  the  introduction  to  Chapter  3.  The  only  difference  is 
that  the  analysis  of  significance  is  for  the  impact  remaining  after 
mitigation.  Where  appropriate,  unavoidable  impacts  are  quantified  in  the 
same  terms  used  in  Chapter  3. 

AIR  QUALITY 

Impacts  of  the  proposed  al unite  project  on  air  quality  in  the 
surrounding  area  are  viewed  in  terms  of  state  and  federal  air  quality 
and  emission  standards,  potential  effects  on  plant  and  animal  life  and 
human  health,  and  possible  effects  on  the  visual  qualities  of  Wah  Wah 
Valley.  The  impact  of  any  pollutant  on  animals,  vegetation,  and  man  is 
determined  by  its  concentration  in  the  ambient  air  as  well  as  length  of 


5-1 


UNAVOIDABLE  ADVERSE 

time  over  which  exposure  occurs.  Air  quality  standards,  therefore,  take 
into  account  exposures  over  a  long  term  as  well  as  over  short  terms  of  a 
day  or  less.  Estimated  pollution  levels  include  calculation  of  expected 
annual  average  concentrations  as  well  as  maximum  expected  24-hour  or  3- 
hour  averaged  concentrations. 

Emissions  from  processing  complex.  Emissions  after  abatement  are  listed 
together  with  the  expected  control  efficiencies  in  table  5-1.  Particulates 
can  be  controlled  with  baghouse  filtering  systems  with  efficiencies  up 
to  99.6  percent.  Electrostatic  precipitators  generally  have  efficiencies 
ranging  from  97  to  99.5  percent.  With  present  best  available  technology, 
wet  lime  scrubbers  can  attain  a  sulfur  dioxide  removal  efficiency  of  90 
percent.  Fluoride  emissions  can  be  controlled  using  wet  scrubbers  with 
efficiencies  of  up  to  about  99.5  percent.  Control  of  nitrogen  oxides 
with  present  technology  is  about  20  percent.  Some  additional  control 
can  be  achieved  by  using  special  boiler  designs.  The  abated  emissions 
proposed  would  meet  federal  as  well  as  state  emission  regulations. 

The  control  efficiencies  listed  in  table  5-1  would  not  be  reached 
100  percent  of  the  time.  There  would  be  periods  when  actual  emissions 
could  be  much  higher  due  to  occasional  malfunctions  in  the  control 
devices  or  processing  systems.  Control  equipment  also  would  not  operate 
at  full  efficiency  during  shutdown  or  startup  procedures.  Electrostatic 
precipitators  on  large  power  plants  such  as  the  Navajo  plant  have  operated 
at  97  percent  availability.   It  is  anticipated  that  operating  availability 
for  the  electrostatic  precipitator  associated  with  the  power  plant  would 
be  about  the  same.  Operating  availability  of  lime  scrubbers  used  on 
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Table  5-1 .     Summary  of  emissions,  control  efficiencies  and  control 
devices  for  proposed  alunite  main  processing  complex 


Emissions 
pounds  per  day 


Control 

efficiency 

(percentage)       Control   device 


Unabated 


Abated 


Alunite  primary  crushing, 
conveying  and  storage 

Particulates  7,000 

Alunite  fine  grinding, 
crushing,    handling 

Particulates  183,000 

Alunite  dehydration  and 
oxidation 


1,400 


700 


80 


Settling,  water  sprays 


Particulates 

S02 

N0X 

384,000 

566,000 

21,000 

3,800 
22,800 
17,000 

Sulfuric  acid  plant 

so2 

1  2 , 000 

2,400 

Potassium  sulfate 
Particulates 

52,000 

350 

Alumina  calcining 
Particulates 
S02 
N0X 

50,000 

16,000 

6,000 

500 
3,200 
4,800 

Alumina  storage  and 

shipping 
Particulates 

60,000 

250 

Phosphate  rock  handling 
storage,  grinding 
Particulates 

136,000 

550 

Phosphoric  acid  plant 
Fluorides6 

4,400 

20 

GTSP/MAP/DAP  plant 
Particulates3 
Fl uoridesb 
Ammonia 

312,000 

88,000 

8,400 

1,550 
400 
400 

Aluminum  fluoride 
Particulates3 
Fluorides'3 

300 
3,200 

3 
32 

Aluminum  fluoride  storage 
and  shipping 

Particulates6  62,000  250 

Power  plant 

Particulates  350,000     3,500 

S02  95,000     9,500 

N0X  30,000    21,000 


99.6   Baghouse 


99     Scrubber 

96     Lime  scrubber 

20     Scrubber 


80 


Lime  scrubber 


99     Baghouse 


99     Scrubber,  baghouse 
80    Lime  scrubber 
20     Scrubber 


99.6   Baghouse 


99.6   Baghouse 


99.5   Cross  flow  scrubber 


99.5  Cross  flow  scrubber 
99.5  Cross  flow  scrubber 
95    Acid  scrubber 


99    Cross  flow  scrubber 
99    Cross  flow  scrubber 


99.6   Baghouse 


99     Scrubber,  electrostatic 
precipi  tator 

90     Lime  scrubber 
30     Scrubber 


Includes  particulate  fluorides 
6  Includes  particulate  and  gaseous  fluorides 
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recently  constructed  power  plants  is  generally  around  90  percent  (EPA, 
1974). 

Potentially  large  amounts  of  particulates,  sulfur  dioxide,  or 
fluorides  (up  to  the  unabated  rates  listed  in  table  5-1)  could  be  released 
in  case  of  control  equipment  failure.  However,  such  cases  would  generally 
be  short-lived  since  state  air  quality  regulations  require  immediate 
rectification. 

Even  with  the  controls  proposed  in  table  5-1,  and  100  percent 
availability  of  pollution  control  devices,  the  proposed  alunite  plant 
would  not  meet  Class  II  standards  under  the  Prevention  of  Significant 
Deterioration  Regulations.  The  maximum  ground  level  concentrations 
predicted  by  modeling  calculations  are  given  in  Table  5-2. 

Fluoride  levels  would  be  potentially  high  in  a  small  area  southwest 
of  the  plant  site.  This  area  is  too  steep  and  rugged  to  be  used  by 
livestock  or  large  wildlife  species  but  could  introduce  hazards  to  some 
small  resident  mammals  and  reptiles.  The  area  affected  would  be  about  5 
square  miles  in  extent.   It  appears  that  even  with  prevailing  southerly 
winds,  long-term  fluoride  concentrations  would  not  be  high  enough  to  be 
biologically  significant  north  of  the  plant  site  in  Wan  Wah  Valley. 

Fugitive  dust.   It  is  difficult  to  assess  effectiveness  of  the 
mitigating  measures  on  dust  control.  During  the  construction  phase,  air 
quality  in  the  immediate  vicinity  of  the  construction  operation  could  be 
affected  by  fugitive  dust  during  periods  of  high  winds.  During  the 
operation  phase,  air  quality  around  the  mining  areas  or  tailings  ponds 
could  be  affected  significantly  by  fugitive  dusts.   Under  extreme  wind 
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Table  5-2.  Maximum  calculated  ground  level  pollution  concentrations 
(micrograms  per  cubic  meter)  from  Alunite  stack  emissions 

Calculated     Class  II     Class  IIIa 


Sulfur  dioxide 

Annual 

78 

15 

80 

Maximum  24-hour 

290 

100 

365 

Maximum  3-hour 

1,160 

700 

1  ,300 

Particulates 

Annual 

29 

10 

60 

Maximum  24-hour 

76 

30 

150 

Nitrogen  oxides 

Annual 

88 

-- 

100 

Fluorides 

Annual 

1. 

0 

— 

-- 

Maximum  24-hour 

2. 

7 

— 

— 

a  Utah  Bureau  of  Air  Quality  proposes  Class  III  designation  for  area. 
Class  III  allows  deterioration  up  to  the  ambient  air  quality  standards 


conditions  federal  and  state  ambient  air  quality  standards  for  particulates 
could  be  exceeded  in  localized  areas  in  the  immediate  vicinity  of  the 
tailings  ponds  and  mine.  Fugitive  dusts  from  the  tailings  ponds  could 
also  have  a  significant  impact  for  an  indefinite  period  well  beyond  the 
life  of  the  project.  Background  particulate  levels  in  the  area  are 
already  high  and  any  disturbance  in  association  with  the  proposed  alunite 
project  in  Wan  Wah  Valley  would  compound  the  problem. 

Visibility.  There  would  be  a  slight  reduction  in  visibility  as  a 
result  of  increased  particulate  levels,  mainly  in  Wah  Wah  Valley.  The 
stack  plumes  would  only  be  visible  in  the  valley  from  State  Highway  21, 
a  lightly  traveled  route.  The  water  vapor  plume  from  the  power  plant 
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cooling  tower  would  be  visible  during  cold  weather  for  only  a  short 
distance  downwind  from  the  plant. 

Odors.  Unpleasant  odors  due  to  sulfur  dioxide  emissions  from  the 
processing  plant  would  occur  only  during  short  periods  of  extreme  limited 
mixing  or  fumigation  conditions  within  a  few  miles  radius  from  the 
processing  plant  complex. 

TOPOGRAPHY 

The  existing  topographical  features  of  the  proposed  site  would  be 
altered  by  the  construction  and  operation  of  the  al unite  mine.  The 
mining  operation  would  remove  a  prominent  ridge  and  produce  a  pit  approxi- 
mately 240  acres  in  size  with  a  maximum  depth  of  450  feet.  About  38 
acres  would  be  backfilled  with  waste  rock  creating  a  small  hill. 

The  waste  rock  generated  by  the  mining  operation  would  raise  the 
floor  of  a  small  canyon  about  400  feet  over  a  length  of  1.5  miles  to 
eventually  create  a  long  plateau.  This  waste  rock  pile  would  occupy  175 
acres  in  addition  to  the  38  acres  backfilled  in  the  pit. 

Dikes  to  form  the  gypsum  and  silica  tailings  ponds  approximately  5 
miles  in  length  would  reach  heights  from  80  to  120  feet.  These  ponds 
would  cover  a  total  of  1,250  acres. 

Changes  to  topographic  features  would  result  from  leveling  areas 
within  the  processing  plant  complex  to  facilitate  construction.  Minor 
changes  to  topographic  features  would  occur  as  a  result  of  leveling 
areas  prior  to  construction  of  the  transportation  system,  ore  conveyor 
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system,  and  communication  facilities.  Shallow  depressions  or  pits  up  to 
10-feet  deep  would  result  from  the  mining  of  sand,  gravel,  and  basalt. 

HYDROLOGY 

Ground  water 

Water  quantity.  Approximately  32  acre-feet  of  water  per  year  would 
be  withdrawn  from  bedrock  aquifers  in  the  Wah  Wah  Mountains  to  operate 
the  alunite  mine  and  related  facilities.  Withdrawing  water  for  the 
mining  operation  would  have  a  small,  unmeasurable  impact  on  the  water 
supply.   However,  the  32  acre-feet  per  year  withdrawn  for  the  mining 
operation  would  be  unavailable  for  other  uses  during  the  25-year  life  of 
the  project.  Withdrawal  of  32  acre-feet  per  year  through  the  mine 
supply  wells  would  reduce  the  natural  ground  water  recharge  to  the 
valley  ground  water  reservoir  by  about  the  same  amount.  This  would 
result  in  approximately  a  0.4  percent  reduction  in  the  annual  estimated 
recharge  (8,500  acre-feet)  to  the  valley  ground  water  reservoir. 

Approximately  7,590  acre-feet  of  water  per  year  would  be  used  to 
operate  the  processing  plant  complex  and  related  facilities.  The  water 
would  be  pumped  from  10  to  20  wells  tapping  the  Wah  Wah  Valley  ground 
water  reservoir.  This  water  would  be  unavailable  for  other  uses  that 
might  develop  during  the  25-year  life  of  the  proposed  project.  The 
withdrawal  of  7,590  acre-feet  per  year  of  water  from  the  Wah  Wah  Valley 
ground  water  reservoir  would  not  exceed  its  estimated  annual  rate  of 
recharge. 
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The  proposed  project  would  increase  the  total  population  in  the 
Milford-Minersville-Beaver-Cedar  City  area  by  an  estimated  4,500  people. 
This  would  increase  total  water  supply  requirements  by  an  estimated 
940,000  gallons  per  day  (about  1,058  acre-feet  per  year),  and  total 
sewage  loads  by  an  estimated  470,000  gallons  per  day  (approximately  530 
acre-feet  per  year).  These  estimates  are  based  on  factors  used  by  the 
Utah  Division  of  Health  to  evaluate  municipal  water  supply  and  waste- 
water treatment  requirements.  The  city  of  Mil  ford  would  receive  most  of 
the  anticipated  new  residents,  and  would  require  the  largest  expansion 
of  water  supply  and  waste-water  treatment  facilities.  The  significance 
and  projected  expansion  of  municipal  water  supplies  and  waste-water 
treatment  facilities  are  discussed  in  the  Socioeconomic  section.  Ground 
water  is  available  to  accommodate  the  anticipated  expansion  but  the 
expansion  would  increase  the  present  mining  of  the  ground  water  reservoir 
in  the  Mil  ford  area  by  approximately  1,000  acre-feet  per  year.  The 
annual  rate  of  withdrawal  is  estimated  by  the  State  Engineer  to  exceed 
the  recharge  rate  by  10,000  acre-feet.  The  additional  water  use  would 
increase  the  present  mining  rate  of  water  10  percent.  At  the  present 
mining  rate,  it  would  take  about  200  years  to  withdraw  the  water  stored 
in  the  top  100  feet  of  the  ground  water  reservoir  (see  Hydrology  section 
of  Chapter  2).  The  increased  mining  rate  would  shorten  this  period  to 
about  180  years.  This  could  cause  the  deepening  of  all  wells  in  the 
valley  sooner  than  would  be  required  at  the  present  withdrawal  rate. 
One  thousand  acre-feet  of  water  would  support  approximately  250  acres  of 
irrigated  cropland  producing  a  gross  agricultural  income  of  $60,000  per 
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year.  This  income  would  be  lost  if  water  was  purchased  from  existing 
water  users. 

Water  qua! ity  and  use.   It  is  estimated  that  about  300  acre-feet 
per  year  of  fluid  would  seep  from  the  silica  sand  tailings  pond  to  the 
underlying  valley  ground  water  reservoir.  Nearly  all  solid  tailings 
that  would  accumulate  in  the  silica  sand  tailings  pond  would  consist  of 
relatively  insoluble  silica  (about  93  percent),  alumina  and  iron  oxide. 
It  is  unlikely  that  fluid  seeping  through  those  tailings  to  the  valley 
ground  water  reservoir  would  dissolve  sufficient  amounts  of  these  materials 
to  significantly  raise  concentrations  of  these  chemical  compounds  or 
their  disassociative  ions  in  the  ground  water. 

The  slurry  solution  that  would  enter  the  silica  sand  tailings  pond 
would  contain  about  12  percent  potassium  sulfate,  5  percent  sodium 
sulfate  and  0.33  percent  sodium  hydroxide.   It  is  assumed  that  roughly 
the  same  percentages  of  these  compounds  would  occur  in  the  fluid  that 
would  seep  from  the  pond  to  the  valley  ground  water  reservoir.  These 
percentages  would  decrease  considerably  as  fluids  seeping  from  the  pond 
(about  300  acre-feet  per  year)  mix  with  natural  ground  water  recharge  in 
the  general  area  (several  thousand  acre-feet  per  year)  and  ground  water 
in  storage  (more  than  1  million  acre-feet).  Therefore,  no  significant 
decrease  in  ground  water  quality  is  anticipated. 
Surface  water 

Water  quantity.  During  the  operation  phase,  impoundment  of  surface 
runoff  in  the  pit  area  of  the  al unite  mine  and  within  the  dikes  of  the 
tailings  ponds  would  decrease  annual  runoff  in  Wah  Wah  Valley.  The 
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relatively  impermeable  surface  of  roads,  railroads,  parking  areas, 
buildings,  and  processing  plant  facilities  would  increase  surface  runoff. 
The  net  change  would  be  a  reduction  of  104  acre-feet  per  year  in  Wah  Wah 
Valley  and  an  additional  2  acre-feet  per  year  in  the  Mil  ford  area. 
These  changes  represent  about  1.4  percent  of  the  annual  surface  runoff 
in  Wah  Wah  Valley  and  0.05  percent  of  the  annual  surface  runoff  in  the 
Milford  area.  The  effect  on  surface  runoff  would  be  negligible. 

Water  qual ity.  Removal  of  vegetation  and  modification  of  the 
terrain  during  construction  of  the  proposed  project  would  increase 
sediment  loads  by  an  unknown  amount  in  Willow  and  Quartz  creeks  during 
the  42-month  construction  period.  It  is  unlikely  that  such  increase 
would  reduce  the  usefulness  of  the  runoff  as  a  source  of  water  for 
livestock  and  wildlife,  because  even  under  natural  conditions  water  in 
these  intermittent  streams  carries  a  relatively  high  sediment  load 
because  of  high-intensity  storms  that  provide  the  stream  flow.  Sediment 
loads,  both  natural  and  induced  by  surface  disturbance,  would  clog  the 
stream  beds  and  impede  stream  bed  infiltration  of  runoff.  This  stream 
bed  infiltration  is  an  important  source  of  natural  recharge  to  the 
valley  ground  water  reservoir  and  stream  bed  infiltration  of  water  from 
Willow  Creek  could  be  reduced.  The  resulting  reduction  of  ground  water 
recharge  induced  by  the  project  cannot  be  determined  from  available 
data.  The  best  estimate  is  that  it  would  reduce  recharge  to  the  valley 
ground  water  reservoir  by  less  than  1  percent  of  the  total  annual  recharge, 
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Soils  on  2,409  acres  would  be  disturbed  and  buried  by  construction 
and  operation  of  the  proposed  development.  Approximately  131  acres 
could  be  rehabilitated  after  the  construction  phase.  Productivity  on 
the  131  acres  would  be  lost  for  5  to  10  years  and  reduced  until  natural 
plant  cover  is  reestablished  which  could  take  15  to  20  years. 

Soils  on  the  remaining  2,278  acres  would  either  be  occupied  by 
project  components  or  disturbed  during  construction  activities  and 
productivity  would  be  reduced  or  destroyed  during  the  25-year  lifetime 
of  the  project.  Productive  soil  could  not  be  restored  on  573  of  the 
2,278  acres.  The  415  acres  that  would  be  required  for  the  mine  and 
spoil  pile  would  be  solid  rock  and  158  acres  would  be  occupied  by  physical 
structures. 

Soil  losses  would  occur  as  a  result  of  wind  and  water  erosion  on 
all  disturbed  areas  (2,409  acres)  during  construction  (744  acres)  and 
operation  (1,665  acres)  of  the  project  (excluding  area  covered  by  build- 
ings, pavement,  etc.).  Most  evident  would  be  airborne  material  from  the 
tailings  ponds  during  periods  of  high  winds.  The  soil  loss  from  wind 
and  water  erosion  cannot  be  accurately  quantified  but  soil  loss  from  the 
entire  2,409  acres  would  probably  not  exceed  50.2  acre-feet  during  the 
25-year  project  life.  This  soil  would  be  deposited  in  the  Wah  Wah 
Valley  floor  and  would  not  be  of  sufficient  quantity  to  bury  or  destroy 
vegetative  cover. 
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Additional  area  would  be  disturbed  adjacent  to  the  communities  of 
Mil  ford,  Minersville,  Beaver,  and  Cedar  City  by  the  increased  off-road 
vehicle  use  that  would  occur  from  population  increases.  This  disturbance 
would  increase  the  potential  for  accelerated  gully  erosion  resulting 
from  concentrated  off-road  vehicle  use  of  steep  terrain.  This  additional 
impact  would  have  only  localized  significance. 

VEGETATION 

Construction  and  operation  of  the  proposed  project  would  remove 
2,409  acres  of  vegetation  over  a  25-year  period  of  time.  This  total 
acreage  includes  1,914  acres  in  the  mixed  shrub-grass  community,  460 
acres  in  the  pinyon-juniper  community,  20  acres  in  the  shadscale  community, 
and  15  acres  in  the  revegetated  community.  These  acreage  figures  represent 
1  percent  or  less  of  the  total  area  of  these  vegetative  communities  in 
Wan  Wan  Valley. 

After  construction,  the  revegetation  process  could  begin  on  131 
acres  (water  pipelines  and  construction  material  sites).  At  project 
termination,  an  additional  1,705  acres  could  be  revegetated.  Vegetation 
on  573  acres  (400  acres  in  the  pinyon-juniper  community,  158  acres  in 
the  mixed  shrub-grass  community,  and  15  acres  in  the  revegetated  community) 
would  be  permanently  lost.  The  573  acres  includes  158  acres  which  would 
be  occupied  by  physical  structures  and  415  acres  which  would  be  covered 
by  the  alunite  mine  and  waste  rock  pile.  Artificial  revegetation  of  the 
131  acres  after  the  construction  phase  and  the  1,705  acres  at  project 
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termination  would  probably  not  be  successful.  Revegetation  of  these 
areas  would  most  likely  be  accomplished  by  natural  plant  succession  and 
it  is  expected  that  reestablishment  of  original  vegetation  communities 
would  take  15  to  20  years. 

The  disturbed  areas  in  the  mixed  shrub-grass  and  shadscale  communities 
would  likely  be  invaded  by  halogeton.  Halogeton  is  an  annual  weed  which 
is  poisonous  to  livestock,  particularly  sheep. 

Increased  populations  in  Milford,  Minersville,  Beaver,  and  Cedar 
City  would  result  in  greater  use  of  adjacent  lands  by  off-road  vehicle 
(ORV)  users.  Concentrated  ORV  use  during  the  presence  of  the  increased 
population  would  crush  vegetation  and  eventually  result  in  the  loss  of 
forbs  and  grasses.  Woody  plants  such  as  sagebrush  and  pinyon-juniper 
trees  would  likely  survive  such  ORV  use. 

WILDLIFE  AND  WILD  HORSES 

Over  a  25-year  period  of  time,  construction  and  operation  of  the 
proposed  project  would  result  in  the  eventual  removal  of  2,409  acres  of 
vegetation,  thereby  eliminating  it  temporarily  or  permanently  as  wildlife 
and  wild  horse  habitat.  This  figure  includes  540  acres  of  deer  habitat, 
1,914  acres  of  antelope  habitat,  and  540  acres  of  wild  horse  habitat. 
All  these  acreages  represent  less  than  1  percent  of  the  total  habitat 
available  for  these  species  in  Wah  Wah  Valley  and  the  surrounding  mountains 
At  project  termination,  1,836  acres  of  former  wildlife  habitat  could  be 
revegetated  by  natural  processes.  A  total  of  573  acres  would  be 
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permanently  lost  for  food  and  cover.  Of  this  permanently  lost  area,  415 
acres  would  be  deer  and  wild  horse  habitat  and  158  acres  would  be  antelope 
habitat. 

Habitat  losses  would  force  deer,  antelope  and  wild  horses  onto 
surrounding  habitat.  This  would  increase  competition  during  winter 
months  but  habitat  loss  would  not  result  in  loss  of  animals.  Small 
rodents  and  reptiles  would  be  eliminated  by  construction  activities  and 
loss  of  food  by  vegetation  removal.  Deer,  antelope,  and  wild  horses 
would  move  to  adjacent  habitat  resulting  in  increased  competition  with 
wildlife  and  wild  horses  already  using  the  habitat.  It  is  estimated 
that  no  more  than  30  deer  would  move  out  of  the  area  affected  onto 
adjacent  habitat.  Approximately  15  antelope  and  29  wild  horses  would 
avoid  the  area  and  concentrate  their  use  on  adjacent  habitat.  Predator 
species  (including  raptors),  rabbits,  and  birds  would  also  avoid  the 
area  because  of  human  activity  and  noise.  The  use  of  high  explosives  in 
the  mining  operation  would  cause  animals  to  move  even  further  from  the 
project  site  to  escape  the  noise  of  blasting. 

Increased  hunting  and  poaching  which  would  likely  occur  during  the 
42-month  construction  and  25-year  operation  phases  would  add  to  the 
hunting  pressure  which  could  be  another  factor  contributing  to  low  deer 
populations  in  Utah.  The  extent  that  this  would  further  contribute  to 
the  low  deer  population  is  unknown.  However,  because  of  the  low  deer 
population,  any  further  increase  in  harvest  would  be  locally  significant. 
The  same  impacts  would  occur  to  the  antelope  herd  in  Wan  Wan  Valley.  An 
increase  in  hunting  pressure  and  poaching  would  likely  contribute  to  a 
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population  decline.  The  extent  of  the  impact  cannot  be  predicted  because 
of  lack  of  data. 

Power  transmission  structures  offer  an  increased  potential  for 
indiscriminate  shooting  at  raptors. 

CULTURAL  RESOURCES 

Historical  resources.  Construction  activities  and  the  presence  of  the 
proposed  project  would  cause  a  change  in  the  historic  setting  of  the 
charcoal  kilns  north  of  the  project  site  and  the  rock  house  and  dugout 
in  Blawn  Wash.  Because  of  the  damage  and  deterioration  that  have  already 
occurred  to  the  old  townsites  of  Frisco  and  Newhouse,  additional  human 
activity  would  reduce  the  limited  historic  values  that  remain.  The 
impact  of  increased  human  activity  to  the  charcoal  kilns  and  the  rock 
house  and  dugout  in  Blawn  Wash  cannot  be  predicted  since  their  historic 
values  are  unknown. 

A  small  cabin  would  eventually  be  covered  by  waste  rock  from  the 
alunite  mine.  This  would  result  in  the  permanent  loss  of  any  modern 
history  associated  with  this  cabin. 

No  historic  sites  on  or  eligible  for  nomination  to  the  National 
Register  of  Historic  Places  are  known  to  occur  in  the  area  of  concern. 
Archaeological  resources.  Following  required  salvage  operations,  27 
known  surface  archaeological  sites  and  a  rockshelter  on  the  project  site 
would  be  altered  or  destroyed.  These  sites  are  thought  to  be  primarily 
chipping  grounds  and  transient  camping  areas.  No  data  are   available  on 
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the  significance  of  archaeological  sites  in  the  area  of  concern.  Therefore, 
no  quantification  can  be  made  as  to  scientific  values  that  might  be 
lost.  All  archaeological  sites  have  the  potential  for  scientific  value. 
Scientific  evidence  would  be  lost  as  a  result  of  salvage  of  sites  that 
would  be  disturbed  by  construction  activities. 

Salvage  and  testing  presents  a  case  of  unavoidable  adverse  impacts. 
Data  are  preserved,  sut  sites  or  portions  of  sites  are  lost  from  the 
rapidly  diminishing  reservoir  of  resources  available  for  future  research 
using  more  refined  techniques  for  the  extraction  and  interpretation  of 
data. 

The  increased  population  in  adjacent  communities  and  the  work  force 
(up  to  1,800  construction  employees  followed  by  1,000  operational  employ- 
ees) at  the  project  site  would  significantly  increase  the  level  of  such 
activities  as  random  hunting  for  arrowheads  and  other  artifacts  throughout 
the  area  of  concern.  In  the  event  specific  sites  were  located  by  the 
work  force,  subsequent  disturbance  and  collection  would  occur.  The  2- 
mile  area  adjacent  to  the  project  site  would  be  particularly  vulnerable 
to  such  activities  since  it  is  known  to  contain  at  least  50  archaeological 
sites.  A  temporary  construction  camp  for  about  900  workers  would  be 
maintained  at  the  project  site  and  it  is  likely  that  these  residents 
would  spend  considerable  time  exploring  the  adjacent  area.  This  would 
intensify  impacts  to  archaeological  values  during  the  life  of  the  construc- 
tion camp. 

No  archaeological  sites  on  or  known  to  be  eligible  for  nomination 
to  the  National  Register  of  Historic  Places  are  known  to  occur  in  the 
area  of  concern. 
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Site  preparation,  construction  activities,  and  operation  of  the 
alunite  mine  and  processing  plant  would  result  in  a  change  in  natural 
appearance  of  2,409  acres  of  land  in  the  south  end  of  Wan  Wan  Valley. 
Vegetation  would  be  removed,  soil  disturbed,  and  man-made  structures 
such  as  plant  buildings,  conveyor,  storage  tanks,  power  lines,  roads, 
railroad  spur,  tailings  pond  dikes,  smokestacks  (26  with  heights  from 
130  to  460  feet),  and  office  buildings  would  become  a  visual  intrusion 
in  the  south  end  of  Wah  Wah  Valley.  The  23  stacks  over  200  feet  in 
height  would  have  to  be  lighted.  Water  vapor  and  smoke  plumes  would 
also  be  visible  to  a  limited  extent.  The  mine  and  waste  rock  pile  would 
produce  a  visible  scar  in  the  Wah  Wah  Mountains  near  the  processing 
plant.  Dust  from  construction,  mining,  and  traveling  unpaved  roads 
would  be  unavoidable.  During  stable  weather  conditions  it  is  probable 
that  the  mountains  surrounding  Wah  Wah  Valley  would  be  obscured  by  a 
light  haze  that  would  be  caused  by  the  increased  particulate  levels. 
Frequency  and  duration  of  these  conditions  cannot  be  predicted.  The 
present  tranquility  of  the  southern  end  of  Wah  Wah  Valley  and  adjacent 
mountains  would  be  unavoidably  changed  by  noise  and  activity  of  the 
mining  and  processing  plant  operation. 

During  the  25-year  life  of  the  project  the  tailings  ponds  would 
increase  in  size  to  1,250  acres  and  dikes  would  attain  heights  of  80  to 
120  feet,  thereby  increasing  the  visual  impact.  During  periods  of  high 
winds,  which  are  estimated  to  occur  an  average  of  10  days  per  month,  it 
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is  likely  that  large  dust  clouds  would  be  produced  from  the  dry  surface 
of  tailings  ponds  during  the  project  life  and  up  to  20  years  after 
project  termination.  These  dust  clouds  would  obscure  the  mountains 
surrounding  Wah  Wah  Valley  and  would  reduce  the  open  space  effect  of  the 
valley  floor  by  limiting  visibility  from  portions  of  Utah  Highway  21. 
The  extent  of  this  impact  cannot  be  determined,  but  it  is  anticipated 
that  significant  reductions  in  visibility  would  occur  in  localized  areas 
of  Wah  Wah  Valley  during  the  dust  storms. 

All  these  intrusions  would  be  visible  from  the  15-mile  portion  of 
Utah  Highway  21,  a  lightly  used  road  with  80  percent  of  the  traffic  from 
local  residents,  15  percent  from  heavy  trucks,  and  5  percent  from  out- 
of-state  residents. 

Upon  abandonment  of  the  project,  the  mine  area  and  spoil  pile  would 
be  a  permanent  change  in  the  landscape.  Light  colored  rock  scars  would 
be  visible  from  Utah  Highway  21.  Approximately  80  percent  of  the  pro- 
cessing plant  complex  could  return  to  natural  vegetation  cover  within  15 
to  20  years.   Paved  parking  areas,  cement  building  foundations,  and 
roads  would  probably  be  permanently  occupied,  disrupting  the  natural 
setting.  There  would  be  a  slight  deterioration  of  the  scenic  quality 
for  the  areas  scarred  by  off-road  vehicles  near  the  communities  receiving 
population  increases. 
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Recreation 


Fishing.  The  increase  in  population  from  the  al unite  project  would 
result  in  increased  fishing  pressure  and  use  of  Utah  State  Park  camping 
and  fishing  facilities  at  Minersville  Reservoir.  It  is  estimated  that 
as  many  as  1,200  new  fishermen  would  use  Minersville  Reservoir  at  least 
once  a  year.  It  is  anticipated  that  the  greatest  increase  in  fishing 
pressure  would  occur  during  June  when  the  heaviest  fishing  use  normally 
occurs.  During  June  of  1974,  15,295  people  visited  the  reservoir  which 
has  an  average  size  of  960  acres  and  a  maximum  size  of  1,130  acres.  The 
increased  use  by  the  new  residents  would  contribute  to  the  competition 
for  the  already  limited  camping  and  parking  areas  on  unimproved  areas 
adjacent  to  the  reservoir.  Additional  competition  for  the  use  of  the 
park  boat  ramp,  fish  cleaning  station,  and  overflow  parking  areas  would 
occur  particularly  during  the  peak  fishing  season.  The  increased 
visitation  at  the  reservoir  and  the  additional  competition  for  available 
space  and  facilities  would  lower  the  quality  of  the  recreational  experience 
for  many  recreationists.  As  the  fishing  season  progresses,  the  increased 
fishing  pressure  could  lower  the  quality  of  fishing  by  depleting  the 
supply  of  catchable  fish.  To  maintain  quality  fishing  throughout  the 
season  would  require  the  Division  of  Wildlife  Resources  to  make  more 
frequent  plantings;  thereby  adding  to  the  cost  of  their  fisheries' 
program.  These  impacts  would  occur  during  the  42-month  construction 
period  and  throughout  the  25-year  life  of  the  project. 
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Hunting.  The  loss  of  540  acres  of  mule  deer  habitat,  which  is 
less  than  1  percent  of  the  habitat  in  the  area  of  concern,  and  the  noise 
and  disturbance  that  would  occur  during  the  42-month  construction 
period  and  25-year  project  life  would  cause  deer  to  move  into  other 
portions  of  the  Wan  Wan  Mountains.  Hunting  opportunities  would  not  be 
significantly  reduced,  but  would  be  redistributed.  The  increase  in 
population  would  result  in  an  estimated  765  new  deer  hunters.  This 
increase  represents  approximately  0.4  percent  of  the  total  number  of 
people  who  hunted  deer  in  Utah  during  1975  and  would  not  produce  a 
significant  increase  in  hunting  pressure  over  the  state.  The  deer  in 
the  area  of  concern  would  be  exposed  to  an  unknown,  but  possibly  significant 
increase  in  hunting  pressure  by  new  residents.  The  increased  population 
would  probably  result  in  higher  levels  of  poaching.  Removal  of  additional 
deer  by  hunting  and  poaching  would  eventually  affect  the  quality  of  the 
hunting  experience  as  the  hunter  success  ratio  declines.  The  potential 
increase  in  both  legal  hunting  and  poaching  could  also  require  additional 
law  enforcement  surveillance  by  the  Division  of  Wildlife  Resources. 
Since  the  area  of  concern  is  estimated  to  provide  about  2  percent  of  the 
deer  hunting  in  Utah,  this  decrease  in  the  quality  of  hunting  would  be  a 
localized  impact  and  would  not  be  significant  on  a  state-wide  basis. 

Increased  poaching  of  antelope  by  new  residents  would  reduce  the 
number  of  huntable  animals.  The  extent  of  the  increase  in  poaching 
cannot  be  determined  because  of  a  lack  of  data.  However,  a  significant 
reduction  in  the  antelope  population  in  Wah  Wah  Valley  would  reduce 
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the  quality  of  antelope  hunting  by  making  it  more  difficult  to  find 
shootable  animals.  A  significant  decrease  in  antelope  numbers  in  Wah 
Wan  Valley  could  also  result  in  the  issuance  of  fewer  antelope  permits 
by  the  Division  of  Wildlife  Resources. 

Collecting.  The  increased  collection  of  smoky  quartz  in  the 
Mineral  Mountains  by  new  residents  would  make  it  more  difficult  for 
collectors  to  find  this  relatively  scarce,  semi-precious  gem.  The 
quality  of  the  rockhounding  experience  would  gradually  decline  throughout 
the  25-year  life  of  the  project  as  the  number  of  easily  found  specimens 
of  smoky  quartz  decreased. 

Sightseeing.  Adverse  impacts  on  sightseeing  that  would  result  from 
the  proposed  project  are  discussed  in  the  Aesthetics  section  of  this 
chapter. 

Off-road  vehicle  use.  The  adverse  impacts  associated  with  the 
additional  disturbance  by  ORV  use  are  discussed  in  the  Soils,  Vegetation, 
Wildlife,  and  Cultural  resources  sections  of  this  chapter.  An  increased 
number  of  complaints  to  law  enforcement  agencies  by  residents  of  impacted 
communities  about  trespassing  and  noise  would  result  from  the  increased 
ORV  use. 

Agricultural .  The  removal  of  2,409  acres  of  vegetation  during  the  42- 
month  construction  phase  and  25-year  operation  phase  of  the  proposed 
project  would  result  in  the  eventual  loss  of  193  animal  unit  months 
(AUMs).  The  major  impact  would  be  to  the  operator  of  the  Willow  Creek 
Allotment.  As  a  result  of  the  removal  of  1,719  acres  of  vegetation, 
this  allotment  would  lose  3  percent  (156  AUMs)  of  its  present  grazing 


5-21 


UNAVOIDABLE  ADVERSE 


capacity.  This  could  require  a  reduction  in  the  rancher's  livestock 
numbers.  This  same  rancher  would  be  subject  to  the  loss  of  an  additional 
5  percent  (269  AUMs)  of  his  federal  grazing  privileges  in  the  Willow 
Creek  Allotment  as  a  result  of  the  proposed  transfer  of  5,298  acres  of 
national  resource  land  to  the  state.  Combining  the  two  figures  results 
in  a  potential  loss  of  8  percent  (425  AUMs)  of  the  present  licensed  use 
in  the  allotment. 

The  loss  of  vegetation  as  described  in  the  Vegetation  section  would 
be  a  permanent  loss  of  415  acres  (17  AUMs)  in  the  Bucket  Ranch  Allotment 
and  158  acres  (15  AUMs)  in  the  Willow  Creek  Allotment.  The  permanent 
loss  in  the  Bucket  Ranch  Allotment  would  be  less  than  1  percent  of  the 
total  and  the  permanent  loss  in  the  Willow  Creek  Allotment  would  also  be 
less  than  1  percent. 

Increased  disturbance  to  livestock  and  vandalism  to  livestock 
handling  facilities  in  Wah  Wah  Valley  would  occur  with  the  introduction 
of  a  large  work  force  at  the  project  site  and  the  increased  population 
in  nearby  communities.  This  impact  would  cause  significant  economic 
impacts  to  the  five  ranchers  who  would  be  affected  because  of  the  increased 
expenditures  that  would  be  required  for  maintenance  of  facilities  and 
supervision  of  grazing  animals.  The  increased  traffic  rate  on  Utah 
Highway  21,  the  9-mile  access  highway,  and  the  21-mile  railroad  spur 
would  result  in  increased  losses  of  animals  from  traffic  accidents.  The 
number  of  livestock  lost  from  rustling  would  also  increase.  The  extent 
of  these  losses  cannot  be  accurately  predicted  but  any  increase  in 
livestock  losses  would  be  a  significant  economic  loss  to  the  rancher 
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because  of  the  replacement  cost  of  livestock.  These  impacts  would  occur 
during  the  42-month  construction  period  and  the  25-year  project  life. 
Transportation.   Increased  traffic  rate  (up  to  825  vehicles  per  day)  on 
Utah  Highway  21  would  require  increased  expenditures  for  maintenance. 
These  increased  maintenance  costs  cannot  be  projected  until  actual 
traffic  rates  are  established  but  these  costs  would  be  highest  during 
the  42-month  construction  phase  and  would  continue  throughout  the  25- 
year  project  life. 

Motorists  on  the  access  highway  would  be  subject  to  injury,  death, 
and  property  damage  as  a  result  of  accidents  with  range  livestock.  The 
increased  rate  cannot  be  predicted  because  of  a  lack  of  data. 
Urban/residential  land  use.  Approximately  300  acres  of  land  would  be 
required  for  the  establishment  of  new  residential  dwellings  in  Beaver 
and  Iron  counties.  Most  of  this  development  would  occur  on  unproductive 
private  lands  within  the  city  limits  and  adjacent  to  the  city  of  Milford. 
A  small  portion  of  the  residential  expansion  could  occur  on  agricultural 
cropland  primarily  in  Beaver  County.  The  amount  of  cropland  that  would 
be  lost  is  not  considered  to  be  significant  since  the  entire  300  acres 
represents  less  than  1  percent  of  the  cropland  in  Beaver  County.   If  all 
the  residential  expansion  occurred  on  cropland  there  would  be  an  annual 
loss  of  $72,000  in  gross  agricultural  income  to  Beaver  County  (assuming 
4  tons  of  alfalfa  hay  per  acre  at  $60  per  ton). 

Mineral  development.  The  proposed  project  would  prevent  the  development 
of  at  least  two  mining  claims  located  by  other  individuals  on  the  project 
site.  The  mineral  character  and  potential  value  of  these  claims  have 
not  been  established. 
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SOCIOECONOMIC  CONDITIONS 

Population.  The  Mil  ford-Mi nersvi lie  area  would  grow  at  a  rapid  rate  for 
several  years.  The  new  population  would  not  be  an  adverse  impact  in 
itself,  but  the  resulting  boom  town  situation  could  be  the  cause  of 
adverse  impacts.   Increased  demands  resulting  from  the  new  population 
could  lead  to  housing  shortages,  lack  of  goods  and  services,  and  a  lower 
qual ity  of  life. 

Employment.  A  lack  of  people  to  fill  new  nonbasic  jobs  to  provide  goods 
and  services  could  create  adverse  impacts.  The  process  of  filling 
nonbasic  jobs  would  require  several  years'  lag  time  and  goods  and  services 
would  not  be  adequate  for  the  increased  population.  This  would  lead  to 
the  same  impacts  discussed  in  Population  above. 

As  an  employer  of  1,000  persons,  the  alunite  mine  and  processing 
plant  would  become  a  major  employer  in  the  Beaver  County  area.  This 
would  make  the  area  susceptible  to  changes  in  employment  levels,  shutdowns, 
layoffs,  or  strikes  that  might  occur.  Any  substantial  decrease  in  the 
employment  level  at  the  alunite  project  would  make  Mil  ford  a  depressed 
area,  unless  other  employment  opportunities  were  available. 
Infrastructures 

Transportation.  There  would  be  greatly  increased  traffic  flows  in 
and  around  Milford.  Project  workers  would  have  to  travel  through  Milford 
and  west  on  Highway  21  to  reach  the  project  site.  Additional  population 
would  increase  traffic  flows  in  Milford,  where  there  is  an  existing 
congestion  problem.  Residents  would  be  subject  to  significantly  increased 
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noise  levels  from  vehicular  traffic.  Specific  plans  to  mitigate  traffic 
congestion  have  been  made,  but  a  schedule  for  funding  and  construction 
has  not  been  established,  and  Milford  would  experience  a  significant 
increase  in  traffic  congestion  if  the  planned  highway  improvements  were 
not  completed  prior  to  project  implementation.  Prior  to  plant  construction, 
U-21  would  have  to  be  resurfaced  to  accommodate  the  increased  traffic 
from  Milford  to  the  project  site.  This  resurfacing  job  would  cost  about 
$900,000. 

Public  utilities 

Water.  Mil  ford's  existing  water  storage  facility  would  be 
inadequate  to  serve  the  new  population.  After  certainty  of  the  alunite 
project  has  been  determined,  a  new  storage  facility  will  be  planned  to 
accommodate  expected  future  growth.  It  is  possible  that  improvements 
could  be  ready  in  time  to  meet  the  needs  of  the  new  population,  but  it 
is  not  known  whether  or  not  this  would  occur.  If  a  new  system  is  not 
ready,  there  would  be  inadequate  storage  until  the  new  system  was  opera- 
tional .  It  is  not  known  how  Milford  would  handle  this  problem,  should 
it  occur. 

Minersville's  water  storage  and  distribution  systems  would  be 
inadequate  to  serve  the  expected  new  population.  Improvements  necessary 
for  alunite-related  growth  have  been  planned,  and  if  the  alunite  develop- 
ment occurs,  Minersville  would  be  able  to  begin  design  planning  to 
increase  capacity.  It  is  possible  that  improvements  could  be  completed 
in  time  to  meet  the  needs  of  the  new  population,  but  it  is  not  known 
whether  or  not  this  would  occur.  If  improvements  were  not  completed  in 
time,  there  would  be  inadequate  storage  until  the  improvements  were 
completed. 
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Sewage  systems.  Minersville  has  an  existing  problem  with 
individual  septic  tanks.  A  lagoon  system  will  be  built  if  funding 
becomes  available,  in  which  case  enlargements  to  the  system  would  be  the 
only  requirement  to  meet  new  growth.   If  funding  is  not  available, 
sewage  disposal  problems  would  be  a  limiting  factor  to  growth,  causing 
more  people  to  live  in  Milford. 

Education.  In  the  event  that  planned  mitigating  measures  are  not 
carried  out,  or  if  growth  occurred  faster  than  expected,  schools  could 
become  overcrowded,  resulting  in  a  lowered  quality  of  education. 

Public  safety.  There  would  be  a  need  for  additional  personnel  and 
equipment  for  local  law  enforcement  agencies  in  Milford  and  Minersville 
as  a  result  of  the  new  population.  Any  expansion  would  be  dependent  on 
the  availability  of  additional  funds.  If  these  funds  were  not  available, 
inadequate  police  protection  would  result.  If  the  two  proposed  special 
taxing  districts  are  implemented  to  provide  a  tax  base  for  fire  protec- 
tion, no  adverse  impacts  would  result.  Without  this  revenue  source, 
inadequate  funding  and  a  lack  of  fire  control  equipment  could  result. 

Primary  medical  care.  The  Milford-Minersville  area  would  need 
several  new  physicians.  It  is  not  known  if  plans  to  recruit  new  physicians 
would  be  successful.   If  new  physicians  are  not  available,  a  shortage 
could  result  causing  area  residents  to  travel  further  for  medical  attention, 

Housing.  There  would  be  greatly  increased  demand  for  housing  in 
the  Milford-Minersville  area.  Six  to  seven  hundred  housing  units  would 
be  needed  in  Milford  during  the  peak  construction  phase,  and  an  additional 
400  to  500  units  would  be  needed  when  the  full  operating  level  was 
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reached.   If  Mil  ford  receives  the  necessary  funding  to  proceed  with 
large-scale  housing  development  and  if  construction  was  on  schedule, 
major  adverse  impacts  to  housing  in  the  Milford  area  could  be  avoided. 
If  these  plans  are  not  successful,  adverse  impacts  could  occur,  including 
substandard  housing  and  crowded  mobile  home  parks.  Thus,  the  degree  of 
success  achieved  by  Milford  in  their  housing  development  program  would 
determine  the  severity  of  impacts  to  housing  in  the  area. 

Demand  for  housing  in  Minersville  is  expected  to  be  40  to  80  units 
during  the  peak  construction  phase,  with  an  additional  40  to  60  units 
needed  at  the  full  operating  level.  Since  there  are  no  mitigating 
measures  planned  in  Minersville,  substandard  housing  and  crowded  mobile 
home  parks  could  result  here  as  well. 

Quality  of  life.  There  would  be  no  mitigating  measures  to  specifically 
reduce  impacts  to  quality  of  life,  but  the  severity  and  duration  of 
impacts  to  quality  of  life  would  depend  on  the  effectiveness  of  planned 
mitigating  measures  for  utilities,  education,  public  safety,  primary 
medical  care,  and  housing.  A  degraded  quality  of  life  would  probably 
occur  initially,  before  mitigating  measures  and  new  services  become 
effective.  After  mitigating  measures  were  applied  to  utilities,  education, 
public  safety,  primary  medical  care,  and  housing,  their  effectiveness 
would  help  determine  the  impacts  to  quality  of  life.  A  substantial 
portion  of  the  impacts  could  be  unavoidable. 

Community  homogeneity.  The  degree  of  community  homogeneity  in  the 
Milford-Minersville  area  could  be  lessened  as  a  result  of  the  new 
population.  The  new  population  could  tend  to  be  more  culturally  and 
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racially  heterogeneous  with  different  traditions,  attitudes,  and  behavior 
patterns. 

Pub! ic  attitudes.  Milford-Minersville  residents  could  become  less 
satisfied  with  their  communities  as  a  result  of  the  new  population. 
Successful  mitigating  measures  to  reduce  impacts  to  quality  of  life 
would  tend  to  lessen  this  impact,  but  there  are  no  specific  mitigating 
measures  proposed  for  this  impact. 

Availability  of  goods  and  services.  The  lack  of  goods  and  services 
expected  in  the  Milford  area  would  cause  a  significant  adverse  impact  to 
quality  of  life.   It  would  take  several  years  for  new  stores  and  services 
to  develop  at  a  level  to  serve  the  additional  population.   Increased 
prices  of  available  goods  and  services  would  be  an  adverse  impact  to 
residents  whose  incomes  remain  the  same,  leaving  them  less  able  to 
afford  goods  and  services.  Community  strain  in  trying  to  accommodate 
the  new  level  of  demand  could  also  result.  Signs  of  community  strain 
might  be  increased  rates  of  divorce,  family  instability,  alcoholism, 
crime,  mental  illness,  suicide,  and  attempted  suicide.  Housing  shortages 
could  cause  temporary  housing  (often  substandard)  to  be  used  permanently. 
The  development  of  fringe  settlements  outside  existing  communities  might 
also  be  expected.  People  living  in  these  fringe  settlements  have  been 
found  to  be  less  integrated  into  the  community  and  to  participate  less 
in  community  activities. 

Table  5-3  summarizes  unavoidable  adverse  impacts  for  all  environmental 
components. 
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Table  5-3.     Summary  of  unavoidable  adverse  impacts 

Air  quality 

1.  Increased  particulate  levels  in  ambient  air. 

2.  Increased  sulfur  dioxide  levels  in  ambient  air. 

3.  Increased  nitrogen  oxide  levels  in  ambient  air. 

4.  Increased  fluoride  levels  in  ambient  air. 

5.  Additional  sources  of  fugitive  dust  adding  to  high  background 
levels  of  particulates  in  the  south  end  of  Wah  Wah  Valley. 

6.  Slight  reduction  in  visibility  in  Wah  Wah  Valley. 
Topography 

1.  Removal  of  a  prominent  ridge  to  create  a  pit  approximately  240 
acres  in  size  with  a  maximum  depth  of  450  feet. 

2.  Creation  of  a  175-acre  waste  rock  pile  in  a  narrow  canyon  with  an 
average  height  of  400  feet  over  a  length  of  1.5  miles. 

3.  Tailings  pond  dikes  80  to  120  feet  high  with  a  total  length  of 
approximately  5  miles. 

4.  Changes  to  topographic  features  resulting  from  leveling  of  construc- 
tion sites. 

5.  Shallow  depressions  or  pits  up  to  10  feet  deep  resulting  from  the 
mining  of  sand,  gravel,  and  basalt. 

Hydrology 

1.  Use  of  32  acre-feet  of  water  per  year  from  bedrock  aquifers  in  the 
Wah  Wah  Mountains. 

2.  Use  of  7,590  acre- feet  of  water  per  year  from  the  Wah  Wah  Valley 
ground  water  reservoir. 

3.  Increased  mining  of  water  (1,000  acre-feet  per  year)  from  Escalante 
Valley  ground  water  reservoir  or  loss  of  agricultural  production  from 
250  acres  of  irrigated  cropland. 

(continued) 
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4.  Seepage  of  about  300  acre-feet  of  fluid  from  silica  tailings  pond 

to  Wan  Wan  Valley  ground  water  reservoir  resulting  in  slight  decrease 
in  water  quality. 

5.  Reduction  of  surface  runoff  in  Wah  Wah  Valley  by  1.4  percent  and 
increase  in  surface  runoff  in  Milford  area  by  0.05  percent. 

6.  Increase  in  sediment  loads  in  intermittent  streams  during  the 
construction  phase. 

7.  Slight  reduction  in  natural  recharge  of  water  to  the  Wah  Wah  Valley 
ground  water  reservoir. 

Soils  and  vegetation 

1.  Soils  and  vegetation  on  2,409  acres  would  be  disturbed  and  buried 
by  construction  and  operation  of  the  proposed  project. 

2.  Productive  soil  and  vegetation  could  not  be  restored  on  573  of  the 
2,409  acres. 

3.  Soil  losses  from  wind  and  water  erosion  of  up  to  50.2  acre-feet 
during  the  project  life. 

4.  Disturbance  of  soil  and  vegetation  by  increased  off-road  vehicle 
use. 

Wildlife  and  wild  horses 

1.  Removal  of  2,409  acres  of  vegetation  would  result  in  the  loss  of 
540  acres  of  deer  habitat,  1,914  acres  of  antelope  habitat,  and 
540  acres  of  wild  horse  habitat. 

2.  Permanent  loss  of  vegetation  on  573  acres  would  result  in  the 
permanent  loss  of  415  acres  of  deer  and  wild  horse  habitat,  and  158 
acres  of  antelope  habitat. 

3.  Deer,  antelope,  and  wild  horses  displaced  by  habitat  losses  would 
move  to  surrounding  habitat  resulting  in  increased  competition  with 
animals  already  present. 

4.  Small  rodents  and  reptiles  would  be  eliminated  by  construction 
activities  and  loss  of  food  by  vegetation  removal. 

5.  All  wildlife  species  would  avoid  the  project  area  because  of  the 
human  activity  and  noise. 

(continued) 
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6.  Increased  hunting  and  poaching  of  deer  and  antelope  would  likely 
contribute  to  a  population  decline  for  these  species. 

7.  Power  transmission  structures  would  offer  an  increased  potential 
for  indiscriminate  shooting  at  raptors. 

Cultural  resources 

1.  Presence  of  project  would  cause  a  change  in  historic  setting  and 
increase  the  adverse  impacts  of  human  activity  on  historic  sites  in 
Wan  Wah  Valley. 

2.  A  small  cabin  of  recent  origin  would  be  covered  by  waste  rock  from 
the  a  1  unite  mine. 

3.  Twenty-seven  known  archaeological  sites  and  a  rockshelter  would  be 
altered  or  destroyed  following  required  salvage  operations. 

4.  Scientific  evidence  would  be  lost  as  a  result  of  salvage  of  sites. 

5.  The  increased  population  would  significantly  increase  the  level  of 
such  activities  as  random  hunting  for  arrowheads  and  other  artifacts 
throughout  the  area  of  concern.  Disturbance  and  collection  of 
artifacts  by  construction  workers  from  specific  sites  in  areas 
adjacent  to  the  project  site  would  occur. 

Aesthetics 

1.  Site  preparation,  construction  activities  and  operation  of  the 
alunite  mine  and  processing  plant  would  change  the  natural  appear- 
ance of  2,409  acres  of  land  in  the  south  end  of  Wah  Wah  Valley. 

2.  Dust  from  construction,  mining,  and  traveling  unpaved  roads  would 
be  visible  from  Highway  21.  Large  dust  clouds  would  be  produced 
from  the  dry  surface  of  the  tailings  ponds.  Significant  reductions 
in  visibility  would  occur  in  localized  areas  of  Wah  Wah  Valley 
during  periods  of  high  winds. 

3.  The  present  tranquility  of  the  southern  end  of  Wah  Wah  Valley  would 
be  changed  by  the  noise  and  activity  of  the  mining  and  processing 
plant  operation. 

4.  Paved  parking  areas,  cement  building  foundations,  the  alunite  mine, 
waste  rock  pile,  and  roads  would  be  permanently  occupied,  causing  a 
permanent  disruption  to  the  natural  setting. 

(continued) 
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5.  There  would  be  a  slight  deterioration  of  scenic  quality  for  the  20 
acres  scarred  by  increased  off-road  vehicle  use. 

Land  use 

1.  There  would  be  increased  fishing  pressure  and  use  of  existing 
facilities  at  Minersville  Reservoir. 

2.  The  Division  of  Wildlife  Resources  would  have  to  make  more  frequent 
planting  of  fish  to  maintain  quality  fishing  through  the  season. 

3.  Hunting  opportunities  for  deer  and  antelope  in  Wan  Wah  Valley  would 
be  redistributed  as  a  result  of  the  habitat  loss  and  disturbance  of 
the  proposed  project. 

4.  The  increase  in  hunting  pressure  and  poaching  would  eventually 
affect  the  quality  of  the  hunting  experience  as  the  hunter  success 
rates  decline. 

5.  The  quality  of  the  rockhounding  experience  would  gradually  decline 
throughout  the  25-year  life  of  the  project  as  the  number  of  easily 
found  specimens  of  smoky  quartz  in  the  Mineral  Mountains  decreased. 

6.  There  would  be  an  increased  number  of  complaints  to  law  enforcement 
agencies  by  residents  of  impacted  communities  about  trespassing  and 
noise  resulting  from  increased  ORV  use. 

7.  Removal  of  2,409  acres  of  vegetation  during  the  project  life  would 
result  in  the  loss  of  193  animal  unit  months  (AUMs)  of  grazing 
forage.  The  permanent  loss  of  573  of  the  2,409  acres  would  result 
in  the  permanent  loss  of  32  AUMs.  An  additional  269  animal  unit 
months  of  federal  grazing  privilege  would  be  lost  as  a  result  of 
the  proposed  transfer  of  5,298  acres  to  the  state. 

8.  Increased  disturbance  to  livestock  and  vandalism  to  livestock 
handling  facilities  in  Wah  Wah  Valley  would  occur. 

9.  Increased  traffic  rates  would  result  in  increased  loss  of  grazing 
animals  from  traffic  accidents. 

10.  Increased  traffic  on  State  Highway  21  would  result  in  increased 
maintenance  costs. 

11.  Motorists  would  be  subject  to  injury,  death,  and  property  damage  as 
a  result  of  accidents  with  range  livestock. 

(continued) 
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12.  Residential  development  on  up  to  300  acres  of  agricultural  cropland 
would  result  in  loss  of  agricultural  income. 

13.  The  development  of  at  least  two  mining  claims  located  by  other 
individuals  on  the  project  site  with  unknown  mineral  values  would 
be  precluded  by  the  proposed  project. 

Socioeconomic 

1.  A  boom  town  situation  would  develop  in  the  Milford-Minersville 
area.  Increased  demands  resulting  from  the  new  population  would 
lead  to  housing  shortages,  lack  of  goods  and  services,  and  a  lower 
quality  of  1 ife. 

2.  Beaver  County  would  be  susceptible  to  economic  depression  resulting 
from  changes  in  employment  levels  at  the  alunite  project. 

3.  There  would  be  increased  traffic  congestion  and  noise  levels  in 
Milford. 

4.  Water  systems  in  Milford  and  Minersville  would  be  inadequate  until 
improvements  are  completed. 

5.  The  sewage  system  in  Minersville  would  be  inadequate  and  without  a 
new  system,  sewage  disposal  problems  would  be  a  limiting  factor  to 
growth  causing  more  people  to  live  in  Milford. 

6.  Schools  could  be  overcrowded,  resulting  in  a  lowered  quality  of 
education. 

7.  Police  and  fire  protection  in  Milford  and  Minersville  could  be 
inadequate. 

8.  A  shortage  of  physicians  could  result  causing  area  residents  to 
travel  farther  for  medical  attention. 

9.  The  degree  of  community  homogeneity  in  the  Milford-Minersville  area 
could  be  lessened. 

10.  Milford  and  Minersville  residents  could  becomes  less  satisfied  with 
their  communities. 
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LAND  USE  PLANS  AND  CONTROLS 

The  mitigating  measures  to  be  implemented  by  federal  and  local 
officials  would  effectively  mitigate  the  adverse  impacts  on  land  use 
plans  and  controls. 
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AND  THE  MAINTENANCE  AND  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 


CHAPTER  6 

RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERM  USES 
OF  MAN'S  ENVIRONMENT  AND  THE  MAINTENANCE  AND 
ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 


INTRODUCTION 

This  chapter  evaluates  trade  offs  between  short-term  commitments  of 
the  environment  which  would  result  from  the  proposed  alunite  development 
in  relation  to  the  long-term  maintenance  and  availability  of  environ- 
mental values.  Discussions  on  the  reduction  in  the  range  of  alternative 
long-term  opportunities  which  would  result  from  short-term  use  of  the 
environment  are  also  included.  Environmental  consequences  to  present 
and  future  generations  are  shown.  The  cumulative  long-term  impacts  of 
this  action  are  combined  with  similar  socioeconomic  impacts  which  would 
result  from  geothermal  development. 

Short  term  is  defined  as  the  period  in  which  construction,  operation, 
abandonment  and  reclamation  of  the  proposed  project  would  take  place. 
The  proposed  life  of  the  project  is  25  years.  Abandonment,  salvage  and 
reclamation  would  require  an  additional,  undetermined  amount  of  time. 
Even  though  the  proposed  project  would  have  an  anticipated  life  of  25 
years,  it  is  viewed  as  a  pilot  project  and,  if  successful,  would  possibly 
lead  to  larger  scale  development  in  the  same  area.   In  this  event,  the 
short  term  would  be  extended  considerably,  probably  for  75  to  100  years. 
Long  term  refers  to  the  length  of  time  that  both  direct  and  indirect 
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impacts  generated  by  the  proposal  and  its  associated  activities  would 
continue. 

Development  of  the  alunite  project  would  result  in  the  introduction 
of:  an  open  pit  mine,  an  ore  conveyor  system,  buildings,  roads,  a 
railroad,  transmission  lines,  pipelines,  a  water  well  field,  areas  for 
the  stockpiling  of  materials,  tailings  ponds,  and  material  borrow  areas. 

The  short-term  development  and  use  of  the  area's  resources  during 
the  25  years  of  alunite  processing  would  alter  the  long-term  productivity 
of  the  natural  resources  in  the  area  of  concern.  An  extension  of  the 
life  of  the  proposal  would  result  in  a  continual  influence  on  the  overall 
productivity  of  the  area  for  75  to  100  years. 

The  major  change  would  occur  in  Wan  Wan  Valley,  specifically  in  the 
vicinity  of  the  alunite  mine  and  processing  plant  locations.  This 
portion  of  Wah  Wah  Valley  would  be  transformed  from  an  undeveloped  area 
into  an  industrialized  complex  for  conversion  of  alunite  ore  and  phosphate 
rock  into  alumina,  potassium  sulfate,  phosphate  fertilizers,  and  aluminum 
fluoride.  Construction  of  the  linear  project  components  would  create 
changes  over  a  wider  area  but  the  effect  would  not  be  as  significant  in 
terms  of  ecological  relationships.  After  the  proposed  42-month  construc- 
tion period,  and  during  the  25-year  project  life,  2,715  acres  of  land 
would  be  disturbed,  with  883  of  these  acres  permanently  occupied  by 
facilities  associated  with  the  project. 

Man's  presence  would  be  abundantly  evident  in  the  south  end  of  Wah 
Wah  Valley.  Man  would  be  more  numerous,  with  a  population  increase  in 
Beaver  and  Iron  counties  of  4,600,  all  of  which  would  be  directly  and 
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indirectly  attributable  to  the  alunite  development.   By  1985,  the  geo- 
thermal  development  could  result  in  an  additional  population  increase  of 
250  people  in  this  two-county  area. 

The  short-term  beneficial  impacts  of  the  proposed  alunite  develop- 
ment would  come  from  the  production  of  alumina,  potassium  sulfate  fertil- 
izers, and  phosphate  fertilizers.  Alumina  would  be  the  principal  product 
from  the  proposed  development.  Currently,  approximately  88  percent  of 
all  aluminum  needs  are  supplied  by  imported  bauxite  and  alumina.  At  the 
proposed  production  rate  of  500,000  tons  per  year,  the  proposed  develop- 
ment would  provide  approximately  5.7  percent  of  the  nation's  1974 
alumina  needs.  This  would  be  accomplished  using  a  new  raw  material 
source  (alunite)  which  is  thought  to  be  abundant  in  the  United  States. 
Production  of  370,000  tons  per  year  of  potassium  sulfate  fertilizer  for 
domestic  or  foreign  use  is  proposed.  The  bulk  of  domestic  potassium 
fertilizer  is  produced  as  potassium  chloride.  Potassium  sulfate  has  a 
higher  unit  value  of  potassium  than  the  chloride  compound  and  potassium 
sulfate  is  preferred  as  a  fertilizer  due  to  the  adverse  effects  of  the 
chloride  ion  on  plant  growth  and  water  salinity.  The  proposed  develop- 
ment would  produce  up  to  1.1  million  tons  per  year  of  granular  triple 
superphosphate  fertilizer  and  up  to  605,000  tons  per  year  of  ammonium 
phosphate  fertilizers.  Phosphorous  is  one  of  the  essential  elements  for 
plant  growth  and  phosphate  fertilizers  are  used  extensively  in  the 
United  States  and  foreign  countries.  Much  of  the  new  capacity  for 
producing  phosphate  fertilizer  in  this  country  is  intended  to  produce 
products  for  export.   Up  to  20,000  tons  per  year  of  aluminum  fluoride 
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would  be  produced  each  year.  Aluminum  fluoride  is  used  in  the  aluminum 
smelting  industry. 

The  relationship  between  the  short-term  use  and  the  long-term 
productivity  of  each  environmental  component  is  discussed  in  the  following 
sections. 

AIR  QUALITY 

The  sulfates,  nitrates,  fluorides,  and  various  particulate  compounds 
released  to  the  atmosphere  from  the  processing  plant  complex  would  have 
potential  long-term  effects  on  soils,  plants,  and  animals.  Pathways 
through  the  ecosystem  of  these  elements  have  not  been  clearly  defined 
and  the  long-term  cumulative  effect  is  not  known. 

Because  of  the  proposed  location,  climatic  conditions,  and  topographic 
features,  emissions  from  the  alunite  processing  plant  are  not  expected 
to  be  cumulative  with  other  potential  emission  sources.  However,  use  of 
the  ambient  air  by  the  alunite  project  would  preclude  the  development  of 
similar  processing  operations  in  the  area  of  concern  defined  in  Chapter 
2.  The  proposed  action  would  meet  Class  III  Environmental  Protection 
Agency  Significant  Deterioration  Regulations  standards  but  short-term 
concentrations  of  sulfur  dioxide  and  particulates  would  use  significant 
portions  of  the  incremental  increase  allowed  and  there  would  be  limited 
latitude  for  additional  deterioration  of  air  quality.  This  situation 
would  not  affect  the  long-term  productivity  of  the  environment  since  the 
air  would  be  available  for  other  industrial  developments  after  shutdown 
of  the  alunite  processing  plant. 
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WATER  RESOURCES 

The  processing  plant  and  mine  operations  would  use  and  consume  an 
estimated  7,622  acre-feet  of  water  from  the  Wah  Wah  Valley  ground  water 
system  each  year  (7,590  acre-feet  for  the  processing  complex  and  32 
acre-feet  for  the  mine).  Use  of  this  water  would  preclude  its  use  for 
any  other  purpose  during  the  short  term.  This  7,622  acre-feet  of  water 
would  support  approximately  1,900  acres  of  irrigated  cropland  (4  acre- 
feet  per  acre)  or  could  support  a  population  of  about  35,000  people. 
The  amount  of  water  withdrawn  from  the  ground  water  system  would  not 
exceed  the  estimated  annual  recharge  rate  of  8,500  acre-feet  and  there 
would  be  no  effect  on  the  long-term  productivity  of  the  ground  water 
system. 

Domestic  water  requirements  for  the  increased  population  from  the 
al unite  project  and  geothermal  development  would  increase  the  mining 
rate  of  water  in  the  Mil  ford  area  by  about  1,000  acre-feet  per  year. 
The  present  annual  rate  of  withdrawal  is  estimated  to  exceed  the  recharge 
rate  by  10,000  acre-feet.  At  the  present  mining  rate,  it  would  take 
about  200  years  to  withdraw  the  water  stored  in  the  top  100  feet  of  the 
ground  water  reservoir.  The  increased  mining  rate  would  shorten  this 
period  to  about  180  years.  One  thousand  acre-feet  of  water  would  support 
approximately  250  acres  of  irrigated  cropland  producing  a  gross  agricul- 
tural income  of  $60,000  per  year.  This  income  is  insignificant  when 
compared  with  the  personal  incomes  and  tax  revenues  that  would  be  generated 
by  using  the  water  to  support  the  population  increase  associated  with 
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the  alunite  project  and  gee-thermal  development.   It  is  expected  that 
this  increased  requirement  for  domestic  water  would  continue  beyond  the 
life  of  the  alunite  project,  and  the  long-term  potential  productivity  of 
250  acres  of  cropland  would  be  permanently  eliminated. 


SOILS 


Long-term  soil  productivity  would  be  lowered  by  the  project  even 
after  abandonment.  Reclamation  of  soils  on  disturbed  areas  would  have 
to  be  accomplished  by  natural  means  and  reestablishment  of  soil  produc- 
tivity to  current  levels  would  be  slow  due  to  the  semiarid  climatic 
conditions. 

Soil  productivity  would  be  reduced  or  eliminated  on  2,409  acres 
occupied  by  project  components  during  the  project  life  and  beyond. 
Restoration  could  begin  on  approximately  131  acres  of  this  total  after 
the  construction  phase.  Productivity  of  this  131  acres  would  be  lost 
for  5  to  10  years  and  reduced  for  a  period  of  up  to  20  years.  Soils  on 
the  remaining  2,278  acres  would  either  be  occupied  by  project  components 
or  disturbed  during  construction  activities  and  productivity  would  be 
reduced  or  destroyed.  Productive  soil  could  not  be  restored  on  573 
acres  within  the  foreseeable  future  because  these  areas  would  be  covered 
with  solid  rock  or  permanently  occupied  by  structures. 

The  trade  off  between  short-term  use  and  long-term  loss  of  soil 
productivity  cannot  be  quantified  with  available  data.   If  not  used  for 
the  alunite  development,  this  soil  would  continue  to  produce  forage  for 
livestock  and  habitat  for  wildlife. 
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In  the  short  term,  use  of  alunite  as  a  domestic  source  of  alumina 
would  help  reduce  the  dependence  of  the  United  States  on  foreign  sources. 
Development  and  implementation  of  the  technology  to  economically  process 
alunite  would  lead  to  the  development  of  other  alunite  ore  bodies  and 
further  reduce  the  Nation's  dependence  on  foreign  sources  of  alumina. 
According  to  the  applicant,  there  are  vast  quantities  of  alunite  in  the 
United  States  so  it  is  assumed  that  alunite  reserves  would  not  be  depleted 
for  several  hundred  years. 

Use  of  coal  for  power  generation  and  for  process  heat  would  save 
other  fossil  fuels  in  short  supply  and  may  help  provide  additional  lead 
time  for  research,  development,  and  increased  long-term  productivity  of 
alternate  energy  sources  such  as  solar  energy  and  wind.  Use  of  up  to 
1.15  mi VI ion  tons  of  coal  per  year  at  the  alunite  plant  would  replace 
the  use  of  approximately  1.6  million  barrels  of  crude  oil.  Domestically 
produced  crude  oil  is  in  short  supply.  However,  use  of  coal  under 
present  mining  constraints  could  result  in  recovery  of  only  50  percent. 
Considerably  higher  recovery  rates  could  be  scheduled  depending  on  the 
mining  method.  Future  technological  advances  could  result  in  higher 
recovery  rates  and  mining  coal  with  present  technology  could  result  in  a 
reduction  of  long-term  productivity.  However,  waiting  until  higher  coal 
recovery  techniques  are  developed  is  not  a  logical  alternative  to  initiat- 
ing the  production  of  a  domestic  source  of  alumina. 


6-7 


SHORT-TERM   LONG-TERM 


In  addition  to  the  coal  requirements,  up  to  25  million  gallons  of 
fuel  oil  would  be  required  for  processing  the  alunite  ore.  Use  of  this 
oil  would  add  to  the  long-term  depletion  of  oil  reserves,  but  the  use  of 
this  oil  would  enable  the  United  States  to  develop  a  domestic  source  of 
alumina. 

The  short-term  use  of  sand,  gravel,  basalt,  and  limestone  would  be 
required  for  the  construction  and  operation  of  the  alunite  development. 
Over  the  long  term,  the  minerals  extracted  would  not  be  available  for 
other  uses.  However,  remaining  reserves  would  be  adequate  to  meet 
anticipated  needs  in  the  foreseeable  future. 

Alunite  mining  would  preclude  the  development  of  other  minerals  in 
the  mine  area.  At  least  two  mining  claims  have  been  located  in  this 
area  by  other  individuals.  The  potential  mineral  value  of  these  claims 
has  not  been  established  and  the  effect  on  long-term  productivity 
cannot  be  determined. 

VEGETATION 

Short  and  long-term  vegetative  productivity  would  be  reduced  by  the 
proposed  alunite  development.  Long-term  productivity  would  be  affected 
by  permanent  removal  of  vegetation  by  project  facilities.  Vegetation  on 
temporarily  disturbed  areas  would  be  restored,  but  the  time  required  to 
return  to  current  productive  levels  would  extend  beyond  the  25-year 
project  life  and  would  affect  the  long-term  productivity. 


6-8 


VEGETATION 


Construction  and  operation  of  the  proposed  project  would  remove 
2,409  acres  of  vegetation  over  a  25-year  period  of  time.  This  total 
acreage  includes  1,914  acres  in  the  mixed  shrub-grass  community,  460 
acres  in  the  pinyon-juniper  community,  20  acres  in  the  shadscale  community, 
and  15  acres  in  the  revegetated  community.  This  vegetation  currently 
supports  a  wide  and  diverse  range  of  animal  life. 

After  construction,  the  revegetation  process  could  begin  on  131 
acres  (water  pipelines  and  construction  material  sites).  At  project 
termination,  an  additional  1,705  acres  could  be  revegetated.  Vegetation 
on  573  acres  (400  acres  in  the  pinyon-juniper  community,  158  acres  in 
the  mixed  shrub-grass  community,  and  15  acres  in  the  revegetated  community) 
would  be  permanently  lost.  Revegetation  of  the  temporarily  disturbed 
areas  (1,836  acres)  would  most  likely  be  accomplished  by  natural  plant 
succession  and  it  is  expected  that  reestabl ishment  of  original  vegetation 
communities  would  take  15  to  20  years.  Loss  of  this  vegetation  would 
lower  the  productive  level  of  the  area  over  the  long  term  for  wildlife 
and  livestock  grazing  in  exchange  for  production  of  alumina,  potassium 
sulfate,  phosphate  fertilizers,  and  aluminum  fluoride. 

Long-term  vegetative  productivity  may  be  affected  by  processing 
plant  emissions.  Deposition  of  particulates,  sulfur  oxides,  nitrogen 
oxides,  and  fluorides  on  vegetation  may  reduce  density  and  cause  changes 
in  plant  composition.  Such  long-term  effects  are  not  anticipated,  but 
the  effect  of  emissions  on  vegetation  is  not  well  defined  at  the  present 
time  and  the  potential  effects,  however  remote,  should  be  recognized. 
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WILDLIFE  AND  WILD  HORSES 

The  short-term  development  of  the  al unite  mine  and  processing  plant 
complex  would  result  in  the  removal  of  2,409  acres  of  vegetation.  The 
long-term  productivity  of  540  acres  of  deer  habitat,  1,914  acres  of 
antelope  habitat,  and  540  acres  of  wild  horse  habitat  would  be  affected. 
At  project  termination,  1,836  acres  of  former  wildlife  habitat  could 
begin  revegetation  by  natural  processes.  This  natural  restoration  would 
probably  take  15  to  20  years.  A  total  of  573  acres  would  be  permanently 
lost  for  food  and  cover  (415  acres  of  deer  and  wild  horse  habitat,  and 
158  acres  of  antelope  habitat).  Loss  of  this  wildlife  habitat  would 
reduce  the  productive  level  of  the  area  over  the  long  term  for  wildlife 
in  return  for  production  of  alumina,  potassium  sulfate,  phosphate  fertil- 
izer, and  aluminum  fluoride. 

The  increased  hunting  and  poaching  that  would  occur  during  the 
project  life  would  add  to  the  hunting  pressure  on  antelope  and  deer 
which  could  be  one  of  the  factors  contributing  to  the  low  populations  of 
these  game  animals  in  Utah.   Further  reductions  in  animal  population 
would  reduce  the  long-term  productivity  of  deer  and  antelope  herds  in 
the  area  of  concern.  The  short-term  economic  benefits  of  increased 
employment  and  tax  revenues  would  be  exchanged  for  the  long-term  effects 
on  wildlife  productivity. 


6-10 


LAND  USE 


CULTURAL  RESOURCES 

Additional  study  and  evaluation  of  the  historical  and  archaeological 
values  on  the  project  site  would  provide  immediate  input  to  scientific 
knowledge  and  would  provide  a  data  base  for  future  studies.  Construction 
would  result  in  short-term  accumulation,  through  the  required  examination 
of  sites  to  be  affected,  of  additional  knowledge  concerning  past  history. 

Great  technological  strides  have  been  made  in  recent  times  in  the 
archaeological  field.  Future  advances  in  techniques  are  expected  to 
allow  gathering  of  even  more  detailed  data  from  ruins  and  sites.  Exam- 
ination, study,  and  excavation  of  these  sites  using  current  methods, 
would  not  produce  as  much  information  as  preserving  the  sites  for  future 
study  utilizing  more  advanced  research  strategies  and  techniques. 
Uncontrolled  loss  of  values  would  also  occur  from  increased  use  and 
vandalism  of  sites.  Sites  affected  by  such  activities  would  not  be 
available  for  use  or  they  could  be  damaged  to  the  extent  that  research 
potential  would  be  diminished.  The  long-term  losses  of  archaeological 
and  historical  values  would  be  exchanged  for  the  short-term  economic 
benefits  and  production  of  mineral  commodities  resulting  from  the  alunite 
project. 

LAND  USE 

Recreation.  The  short-term  increase  in  hunting  pressure  and  the  loss  of 
habitat  would  affect  the  long-term  quality  of  the  game  hunting  experience 
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These  factors  would  reduce  game  populations  and  hunter  success  rates 
would  decline. 

The  quality  of  the  rockhounding  experience  would  decline  throughout 
the  project  life  and  beyond,  as  the  number  of  easily  found  specimens  of 
smoky  quartz  in  the  Mineral  Mountains  decreased. 

There  would  be  changes  in  the  aesthetic  values  of  the  south  end  of 
Wah  Wan  Valley.  These  changes  would  be  long  term.  The  open  space, 
natural  appearance  of  the  area  would  be  permanently  altered. 

The  long-term  loss  of  recreation  productivity  would  be  necessary  to 
realize  the  short-term  economic  benefits  and  production  of  mineral 
commodities  that  would  result  from  the  alunite  project. 
Agriculture.  A  long-term  loss  of  livestock  production  would  occur. 
Permanent  removal  of  573  acres  of  vegetation  during  the  project  life 
would  result  in  the  loss  of  32  animal  unit  months  of  grazing  forage. 
This  loss  would  come  from  construction  of  permanent  facilities.  Loss  of 
grazing  forage  would  also  occur  on  disturbed  areas  until  vegetation  was 
reestablished,  which  could  require  15  to  20  years.   Permanent  loss  of 
these  AUMs  would  not  be  significant  in  terms  of  agricultural  productivity 
(32  AUMs  would  feed  approximately  three  cattle  on  an  annual  basis);  they 
would  be  a  trade  off  for  production  of  alumina,  potassium  sulfate, 
phosphate  fertilizers  and  aluminum  fluoride. 

Residential  development  for  the  increased  population  would  require 
about  300  acres.   It  is  unlikely  that  all  this  development  would  occur 
on  agricultural  cropland,  but  assuming  that  it  would,  then  there  would 
be  a  long-term  loss  of  $72,000  in  annual  agricultural  income.  The  trade 
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off  from  this  economic  loss  would  be  the  economic  benefit  of  increased 
employment  and  tax  revenue  that  would  result  from  the  alunite  project. 

SOCIOECONOMICS 

Development  of  the  alunite  project  would  provide  an  estimated  1,000 
new  jobs  at  the  mine  and  processing  plant.  An  average  of  1,800  temporary 
construction  jobs  would  be  created  during  the  42-month  construction 
phase.   In  addition,  about  50  employees  would  be  required  for  the  operation 
of  power  plants  associated  with  geothermal  development.  Although  new 
jobs  would  be  created,  some  of  the  skills  needed  would  require  employees 
from  outside  southern  Utah.  Qualified  local  people  would  benefit  to 
some  degree  by  having  additional,  higher-paying  job  opportunities  and 
the  average  income  of  those  who  would  be  employed  could  be  expected  to 
raise  substantially.  Coupled  with  local  expenditure  by  industry,  the 
net  result  would  be  a  possible  major  increase  in  regional  income  with  a 
possible  long-term  economic  cost  benefit  to  the  State  of  Utah. 

Certain  factors  of  the  existing  community  structure  would  be 
overwhelmed  at  the  onset  of  the  project.  These  would  include  health, 
fire,  and  police  protection  (see  Chapter  3). 

Although  harder  to  assess,  changes  in  life  styles  would  undoubtedly 
accompany  development.   Infusion  of  people  with  different  values  and 
life  styles  would  mix  existing  values  and  life  styles.  Over  an  extended 
period  this  mixing  would  lead  to  the  development  of  new  values  and  life 
styles. 
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CHAPTER  7 
IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENT  OF  RESOURCES 

INTRODUCTION 

This  chapter  discusses  and  evaluates  the  extent  to  which  the  proposed 

alunite  development  would  irreversibly  curtail  availability  of  resources. 

Resources  that  would  be  irretrievably  lost  as  a  result  of  the  proposal 

are  also  discussed  and  evaluated.  For  the  purpose  of  this  discussion, 

the  following  definitions  are  used: 

Irreversible:   Incapable  of  being  reversed;  once  initiated,  use 
would  continue. 

Irretrievable:   Irrecoverable;  not  retrievable;  once  used,  not 
replaceable. 

The  discussion  in  this  chapter  is  presented  for  each  appropriate 

environmental  element.   In  addition,  sections  on  loss  of  human  life  and 

loss  of  energy  and  materials  that  would  be  used  in  development  and 

operation  are  included. 

MATERIAL  REQUIREMENTS 

Table  7-1  summarizes  the  total  quantities  of  materials  that  would 
be  used  in  construction,  operation,  and  maintenance  of  the  alunite 
development  over  the  project  life.  The  use  of  these  materials  would  be 
irreversible  during  the  project  life.  With  the  exception  of  some  metal 
that  could  be  salvaged,  the  use  of  these  materials  would  be  an  irretriev- 
able commitment  of  resources. 
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Table  7-1 .  Summary  of  total  material  requirements  -  construction, 
operation,  and  maintenance  of  proposed  al unite  project 


Material  Quantity  (short  tons) 

Acetylene  gas  35 

Aluminum  300 

Asbestos  8 

Asphalt  450 

Brass  5 

Brick  280 

Bronze  9 

Concrete  30,000 

Copper  400 

Glass  250 

Lead  28 

Oxygen  38 

Paper  15 

Plaster  10 

Porcelain  8 

Rubber  800 

Steel  50,000 

Tile  250 

Tin  150 

Wood  1,000 

Zinc  85 


AIR  QUALITY 

During  the  life  of  the  project,  air  quality  and  visibility  would  be 
reduced.  This  change  is  not  irreversible;  however,  the  loss  of  clean, 
clear  air  during  the  project  life  would  be  irretrievable  in  the  area  of 
concern. 
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WATER  RESOURCES 

The  alunite  mine  and  processing  plant  would  consume  approximately 
7,622  acre-feet  of  water  from  the  Wah  Wah  Valley  ground  water  system 
each  year.  During  the  life  of  the  project,  this  would  be  an  irreversible 
commitment  of  190,550  acre-feet  of  water  that  would  otherwise  be  available 
for  other  purposes. 

The  increased  population  would  require  an  additional  1,000  acre- 
feet  of  water  each  year.  This  would  be  an  irreversible  commitment  of 
25,000  acre-feet  of  water  during  the  life  of  the  project.  This  water 
would  not  be  available  for  other  uses.  The  water  for  the  increased 
population  would  come  from  the  Escalante  Valley  ground  water  system  and 
would  represent  a  10  percent  increase  in  the  mining  rate  of  water  from 
this  ground  water  system.  The  use  of  this  mined  water  during  the  project 
life  would  be  an  irretrievable  loss  of  25,000  acre-feet  of  water  from 
the  Escalante  Valley  ground  water  system. 

ENERGY  RESOURCES 

Mining,  chemical  processing,  and  power  generation  would  require  the 
irreversible  and  irretrievable  use  of  29  million  tons  of  coal  over  the 
life  of  the  project.  According  to  National  Petroleum  Council  estimates, 
there  are  45.7  billion  tons  of  recoverable  coal  reserves  in  the  western 
United  States.  The  coal  that  would  be  consumed  by  the  alunite  project 
represents  0.06  percent  of  the  total  reserves.  Assuming  an  annual  use 


7-3 


IRREVERSIBLE  -  IRRETRIEVABLE 


of  1 . 1  million  tons  of  coal  with  an  average  grade  of  11,500  Btus  per 

1 3 
pound,  the  coal  energy  utilization  would  be  2.53  x  10   Btus  per  year. 

Processing  the  al unite  ore  would  require  625  million  gallons  of 

fuel  oil  and  operation  of  equipment  would  require  15.5  million  gallons 

of  diesel  fuel.  Because  of  a  lack  of  data,  gasoline  requirements  for 

vehicles  have  not  been  estimated.  The  use  of  these  petroleum  products 

would  be  irreversible  and  irretrievable.  Assuming  an  annual  use  of 

25.62  million  gallons  of  fuel  oils  and  diesel  fuel  with  an  average  grade 

of  5.825  x  10  Btus  per  42-gallon  barrel,  the  annual  energy  utilization 

12 
of  this  energy  source  would  be  3.55  x  10   Btus.   It  should  be  noted 

that  the  reserves  of  petroleum  fuels  may  be  exhausted  before  the  end  of 

the  proposed  project  life.  However,  according  to  the  applicant,  this 

situation  may  change  as  new  technology  for  the  alunite  process  is  developed, 


MINERALS 

In  addition  to  the  commitment  of  coal  and  fuel  oil  discussed  under 
the  Energy  Resources  section  of  this  chapter,  there  would  be  substantial 
quantities  of  minerals  that  would  be  irreversibly  and  irretrievably 
committed  by  the  proposed  alunite  project.  Table  7-2  summarizes  the 
total  commitment  of  these  resources  during  the  25-year  project  life. 
None  of  these  minerals  would  be  available  for  other  uses. 
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Table  7-2.  Summary  of  total  mineral  requirements  -  construction 
and  operation  of  proposed  alunite  project 


Mineral  Quantity  (25-year  project  life) 

Alunite  ore  100  million  tons 

Phosphate  rock  38  million  tons 

Sand  and  gravel  600,000  cubic  yards 

Basalt  110,000  cubic  yards 

Potassium  hydroxide  up  to  2.5  million  tons 

Sodium  hydroxide  up  to  1.25  million  tons 

Sulfur  3.75  million  tons 

Ammonia  4  million  tons 

Lime  3  million  tons 


LOST  PRODUCTION 

Removal  of  2,409  acres  of  vegetation  during  the  project  life  would 
result  in  the  irreversible  loss  of  193  animal  unit  months  of  grazing 
forage  each  year.  The  cumulative  loss  cannot  be  accurately  quantified 
but  it  would  continue  beyond  the  project  life  until  vegetation  would  be 
reestablished.  Permanent  loss  of  vegetation  from  573  of  the  2,409  acres 
would  result  in  the  irretrievable  loss  of  32  AUMs  of  grazing  forage. 
This  permanent  vegetation  loss  would  also  result  in  the  irretrievable 
loss  of  415  acres  of  deer  and  wild  horse  habitat  and  158  acres  of 
antelope  habitat. 


7-5 


IRREVERSIBLE  -  IRRETRIEVABLE 


CULTURAL  RESOURCES 

Implementation  of  the  proposed  action  would  involve  an  irretrievable 
commitment  of  archaeological  values  to  exploration  and  investigation 
under  current  technical  procedures.  Once  destroyed,  these  values  would 
not  be  available  for  future  study.  Salvage  sites  could  not  be  studied 
with  more  advanced  technological  methods  that  might  be  developed  in  the 
future.  Twenty-seven  known  archaeological  sites  and  a  rockshelter  would 
be  altered  or  destroyed  following  required  salvage  operations.  A  rock 
house  and  dugout  would  be  partially  destroyed  through  excavation. 
Although  surveys  may  identify  sites  that  could  be  salvaged  to  prevent 
uncontrolled  data  loss,  this  would  constitute  an  irretrievable  commitment 
of  the  resources  involved. 

Increased  populations  would  exert  additional  pressure  on  both 
historical  and  archaeological  values  in  the  area  of  concern,  resulting 
in  disturbance  and  destruction  of  sites.  The  total  number  of  sites  that 
could  be  impacted  is  unknown,  but  damage  and  destruction  to  sites  would 
be  an  irretrievable  loss  of  archaeological  and  historical  values. 

AESTHETICS 

Implementation  of  the  proposed  action  would  irreversibly  and 
irretrievably  commit  Wan  Wan  Valley  to  a  more  intensive,  industrialized 
use  than  at  present.  Site  preparation,  construction  activities,  and 
operation  of  the  alunite  mine  and  processing  plant  would  change  the 
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relatively  undisturbed  appearance  of  2,409  acres  of  land  in  the  south 
end  of  Wah  Wan  Valley.  The  present  tranquility  would  be  irreversibly 
changed  by  the  noise  and  activity  of  the  mining  and  processing  operation 
during  the  life  of  the  project.  Paved  parking  areas,  cement  building 
foundations,  the  alunite  mine,  waste  rock  pile,  and  some  roads  would 
permanently  occupy  573  acres,  causing  a  permanent  disruption  to  the 
natural  setting.  These  alterations  of  the  landscape  in  the  south  end  of 
Wah  Wah  Valley  would  be  considered  irretrievable  when  viewed  from  Utah 
Highway  21 . 

LAND  USE 

The  estimated  increase  of  4,500  people  in  the  area  of  concern  and 
the  resulting  increased  recreational  use  would  cause  irreversible  impacts 
on  the  recreation  resource.  Additional  hunting  and  poaching  would 
increase  the  pressure  on  big  game  populations;  fishing  pressure  at 
Minersville  Reservoir  would  increase  significantly;  and  off-road  vehicle 
use  would  increase,  particularly  around  impacted  residential  communities. 
None  of  these  changes  would  result  in  irretrievable  changes  to  the 
recreation  resource,  but  changes  would  be  irreversible  during  the  project 
life. 

The  increase  in  population  would  result  in  an  increase  in  the 
collection  of  relatively  scarce  specimens  of  smoky  quartz.  Specimens 
collected  would  be  irretrievably  lost  for  future  collection. 
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Increased  traffic  on  Utah  Highway  21  and  the  major  access  highway 
to  the  processing  plant  would  result  in  irreversible  increases  in  livestock 
losses  from  traffic  accidents.  The  extent  of  this  increase  cannot  be 
determined. 

Population  increases  would  require  an  estimated  300  acres  of  land 
for  residential  development.  This  land  would  be  irreversibly  committed 
to  residential  use  during  the  project  life  and  would  not  be  available 
for  other  uses  such  as  grazing  or  irrigated  agriculture. 

LOSS  OF  LIFE 

There  would  be  fatal  accidents  directly  related  to  construction  of 
facilities,  mining  of  alunite  ore,  and  operation  of  the  processing  plant 
complex.  Projected  future  fatality  rates  based  on  historical  information 
for  on-the-job  fatalities  would  have  limited  application  to  the  alunite 
project.  Since  the  alunite  project  is  a  pioneering  effort,  projected 
fatality  rates  would  be  speculative  at  best.  However,  construction, 
mining,  and  operation  of  chemical  processing  plants  are  all  considered 
to  be  relatively  hazardous  occupations,  and  fatalities  would  occur. 

In  addition  to  fatal  accidents  directly  related  to  the  alunite 
project,  there  would  be  fatalities  indirectly  related  to  the  project. 
Traffic  accidents,  murder,  and  suicide  would  all  be  indirectly  caused  by 
the  alunite  project. 

Human  resources  lost  as  a  direct  or  indirect  result  of  the  alunite 
project  would  be  irreversible  and  irretrievable.  While  the  number 
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cannot  be  realistically  predicted  because  of  a  lack  of  data,  there  would 
be  more  fatalities  than  have  previously  occurred  in  the  area  of  concern. 

SOCIOECONOMICS 

The  commitment  to  develop  an  industrial  complex  would  encourage  the 
development  of  specific  social  patterns.  People  in  the  area  of  concern 
would  be  committed  to  expanding  social  systems.  The  commitment  to  use 
resources  for  the  proposed  alunite  development  would  result  in  an  irrevers- 
ible commitment  to  a  new  way  of  life  and  lifestyle  for  people  in  the 
impacted  communities,  particularly  Mil  ford.  The  project  would  result  in 
an  irreversible  change  for  the  Milford  area  from  one  of  an  agricultural/ 
transportation-based  economy  to  an  industrial-based  economy  which  would 
likely  persist  for  years. 
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CHAPTER  8 
ALTERNATIVES  TO  THE  PROPOSED  ACTION 

INTRODUCTION 

The  Secretary  of  the  Interior  has  before  him  an  application  for 
Preference  Right  Leases  (PRL)  for  potassium  on  13,828  acres  of  national 
resource  lands.  The  company  has  explored  portions  of  these  lands  and 
indicates  that  valuable  potassium  reserves  occur  in  five  areas  designated 
as  A,  B,  C,  D,  and  White  Mountain.  A  mining  plan  has  been  submitted  for 
approval  on  the  approximately  350-acre  area  designated  C. 

Prior  to  issuance  of  a  PRL,  the  Secretary  must  determine  that  a 
valuable  discovery  has  been  made  and  the  land  is  chiefly  valuable  there- 
for. On  those  areas  where  these  qualifications  are  demonstrated,  the 
Secretary  may  (1)  issue  a  lease,  (2)  lease  with  appropriate  modifications 
and/or  stipulations,  (3)  lease  part  and  suspend  action  on  other  portions 
pending  further  specific  action,  (4)  take  no  action  (denial  of  appli- 
cation), or  (5)  recommend  legislation  to  deny  lease. 

Further  alternatives  to  the  proposed  action  that  are  technologically 
feasible  and  reasonably  available,  including  alternatives  beyond  the 
existing  authority  of  the  Federal  Government,  are  also  discussed  in  this 
chapter.  Where  appropriate,  the  discussion  of  each  alternative  includes 
a  brief  description  of  the  environment,  identification  and  analysis  of 
impacts  (if  different  from  the  proposed  action),  evaluation  of  mitigating 
measures,  and  identification  of  unavoidable  adverse  impacts.  The 
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unavoidable  adverse  impacts  for  each  alternative  are  compared  to  unavoid- 
able adverse  impacts  identified  for  the  proposed  action  in  Chapter  5. 

ALTERNATIVE  LEASING  CONSIDERATIONS 

Grant  lease  with  standard  stipulations.  Mining  and  processing  of  al unite 
ore  has  not  been  attempted  on  a  commercial  basis  in  the  United  States. 
It  is  likely  that  environmental  impacts  would  occur  that  would  not  be 
adequately  mitigated  by  the  standard  leasing  stipulations.  The  standard 
stipulations  would  probably  adequately  consider  the  environmental  impacts 
associated  with  the  proposed  mining  operations,  but  the  potential  impacts 
on  air  and  water  quality,  vegetation,  soils,  and  wildlife  associated 
with  the  processing  plant  may  not  receive  adequate  consideration. 

For  example,  the  standard  stipulation  concerned  with  air  quality 
requires  the  lessee  to  take  such  reasonable  measures  as  may  be  needed  to 
prevent  operations  from  unnecessarily  polluting  air. 

This  ES  has  identified  that  the  applicant  must  meet  certain  emission 
standards  established  by  EPA.  In  this  case,  applicant  would  conform  to 
air  quality  standards  as  illustrated  in  table  2-9.  Thus,  these  require- 
ments would  probably  result  in  substantial  reductions  when  compared  to 
the  standard  stipulations.  Another  example  is  identification  of  specific 
measures  for  protection  of  and  sampling  water  quality  to  assure  compliance 
with  acceptable  standards.  The  conventional  stipulations  would  provide 
only  that  conventional  standards  be  met  and  would  fail  to  identify  the 
source  and  cause  of  pollution  in  a  timely  manner. 
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If  only  the  standard  stipulations  were  required,  a  greater  but 
unquantifiable  level  of  pollution  would  result. 

Lease  with  appropriate  modification  and/or  stipulations.  This  environ- 
mental statement  would  be  the  primary  tool  for  identification  of  poten- 
tial impacts  and  for  determination  of  stipulations  required  to  mitigate 
these  impacts. 

The  measures  proposed  by  the  applicant  in  Chapter  1  and  mitigating 
measures  discussed  in  Chapter  4  reflect  the  new  operating  and  reclamation 
regulations  (30  CFR  211,  43  CFR  3041)  that  would  be  required  for  the 
proposed  action.  These  regulations  apply  specifically  to  coal  but  many 
of  the  provisions  are  appropriate  for  the  proposed  alunite  mining  opera- 
tions. 

Grant  lease  in  part.  There  are  also  other  conditions  contained  in  43 
CFR  3520  which  have  to  be  considered  even  though  the  holder  of  a  prospec- 
ting permit  must  be  granted  a  lease  if  he  is  able  to  show  he  has  dis- 
covered a  valuable  deposit  and,  in  the  case  of  potassium,  that  the  land 
is  chiefly  valuable  therefor.  These  regulations  provide  in  part:   (1) 
the  lease  area  must  be  in  a  reasonably  compact  form,  and  (2)  a  valuable 
deposit  must  be  shown  on  each  prospecting  permit  area.   If  the  lease 
applicant  has  failed  to  make  a  discovery  of  a  valuable  deposit  on  one  or 
more  of  the  prospecting  permits,  the  Department  must  reject  the  application 
for  those  lands.  The  effects  of  this  alternative  are  to  reduce  in  part 
the  scope  of  environmental  impacts  of  the  proposal.  Thus,  the  alternative 
of  reducing  the  area  applied  for  is  viable. 
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No  action  alternative  (Denial  of  application).  Denial  of  ten  Federal 
Government  actions  (Chapter  1)  required  to  authorize  the  proposed  action 
would  preclude  development  of  the  alunite  project  in  Beaver  County, 
Utah.  The  environment  would  be  as  described  in  the  section  entitled 
FUTURE  ENVIRONMENT  WITHOUT  THE  PROJECT  in  Chapter  2.  The  adverse  impacts 
identified  in  Chapter  5  would  not  occur. 

Domestic  production  of  500,000  tons  per  year  of  alumina,  up  to 
370,000  tons  per  year  of  potassium  sulfate  fertilizer,  up  to  1.1  million 
tons  per  year  of  phosphate  fertilizer,  and  up  to  20,000  tons  per  year  of 
aluminum  fluoride  would  be  foregone.  The  most  significant  impact  of 
this  loss  of  production  would  be  the  continued  dependence  of  the  United 
States  on  foreign  sources  of  raw  materials  for  use  in  the  production  of 
aluminum.   Recycling  of  aluminum  in  the  United  States  could  reduce  the 
dependence  on  foreign  sources,  but  it  is  not  realistic  to  expect  addi- 
tional recycling  to  supply  the  total  domestic  requirements  for  aluminum 
since  88  percent  currently  comes  from  foreign  sources.  The  opportunity 
to  develop  the  technology  to  produce  alumina  on  a  commercial  scale  from 
a  new  raw  material  would  be  delayed  or  lost.  The  national  significance 
of  the  mineral  commodities  that  would  be  produced  by  the  proposed  project 
is  discussed  in  the  Purpose  and  need  section  of  Chapter  1. 

Denial  of  the  proposed  action  would  preclude  construction  and 
operation  of  the  alunite  project  and  would  result  in  the  loss  of  signifi- 
cant long-term  economic  benefits  to  the  State  of  Utah  and  Beaver  and 
Iron  counties.  The  increased  tax  revenues  and  additional  employment 
opportunities  that  would  result  from  the  project  would  be  foregone.  The 
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extent  and  significance  of  these  benefits  are  described  in  the  Socio- 
economic sections  of  Chapter  3.  Unless  the  permittee  has  failed  to  show 
that  he  has  discovered  a  valuable  deposit  and  the  land  is  chiefly  valuable 
therefor,  the  Department  cannot  deny  the  lease  applications  without 
creating  a  right  of  compensation  for  the  lease  applicant. 
Legislation  to  deny.  If  it  is  established  that  mining  the  alunite  ore 
would  not  be  compatible  with  environmental  requirements,  legislation 
would  be  required  to  purchase  any  rights  which  may  have  accrued  to  the 
applicant.  The  effects  of  this  alternative  are  the  same  as  no  action- 
denial  . 

ALTERNATIVE  INITIAL  MINING  LOCATIONS  WITHIN  THE  LEASE  AREA 

Alternative  mining  areas  A,  B,  and  D  are  mountain  ridges  or  isolated 
mountains  in  the  Wah  Wah  Mountain  range  close  to  the  proposed  alunite 
mine  site  (area  C).  The  White  Mountain  alternative  mining  area  is  a 
ridge  on  the  west  side  of  White  Mountain,  across  the  valley  (east)  from 
the  proposed  plant  site.   (See  figure  1-2  in  Chapter  1  for  all  locations.) 

Regional  description  of  the  environment  in  Chapter  2  encompasses 
all  the  alunite  deposits  in  areas  A,  B,  D,  and  White  Mountain. 

Potential  environmental  impacts  which  would  result  from  mining  ore 
in  the  four  alternative  mining  areas  would  be  similar  to  those  discussed 
for  area  C.  Distances  from  area  B  and  White  Mountain  are  approximately 
the  same  as  for  area  C.  The  longer  distances  from  the  processing  plant 
to  areas  A  and  D  (2  to  3  miles)  would  create  the  need  for  additional 
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road  mileage  or  a  longer  conveyor  line  to  transport  the  ore.  This  would 
require  vegetative  removal  and  soil  disturbance  on  an  additional  20 
acres.  This  disturbance  would  create  additional  impacts  on  aesthetics, 
soil  loss,  and  forage  as  well  as  additional  habitat  losses  to  domestic 
and  wild  animals.  The  additional  road  mileage  or  conveyor  construction 
and  use  would  result  in  increased  air  emissions  from  construction  vehicles 
and  dust.  Air  quality  would  be  slightly  lowered  by  increased  particulate 
levels  during  construction  and  operation.  Additional  energy  would  also 
be  required  to  operate  the  conveyor  or  vehicles  over  the  longer  routes. 
The  mitigating  measures  included  in  the  proposed  action  and  in  the 
mitigating  measures  chapter  would  mitigate  these  additional  impacts  to 
the  same  degree  as  for  the  proposed  action.  However,  the  net  result 
would  be  additional  impacts  to  vegetation,  soil,  animals,  and  aesthetics. 
Specific  mining  plans  for  these  alternative  mining  locations  are  not 
available  and  increases  in  impacts  cannot  be  quantified. 

ALTERNATIVE  PROCESSING  PLANT  DESIGN 

The  applicant  has  raised  the  possibility  of  processing  phosphate 
rock  at  the  alunite  plant  site  rather  than  at  the  phosphate  mine  site  in 
Idaho.  This  alternative  would  accomplish  the  objectives  of  the  proposed 
action  and  is  included  in  this  statement  at  the  suggestion  of  the  applicant 
The  alternative  of  not  producing  phosphate  fertilizer  at  the  proposed 
alunite  plant  is  also  included  in  this  section.  The  information  available 
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on  these  alternatives  is  preliminary  and  additional  environmental  review 
would  be  required  prior  to  implementation  of  an  alternative  processing 
plant  design. 

Alternative  of  beneficiation  and  calcination  of  phosphate  rock 
at  al unite  processing  complex.  Alumet  could  ship  2.5  million  tons  a 
year  of  crude  phosphate  rock  from  its  mine  in  Idaho  to  the  Wan  Wan 
Valley  plant  site  for  upgrading  and  use  in  fertilizer  manufacture.  The 
phosphate  rock  would  be  shipped  by  rail  during  the  warm  months  of  the 
year  and  stockpiled  at  the  Wah  Wah  Valley  plant  site  to  avoid  freezing 
of  the  wet  ore  in  transit  during  cold  weather.  About  7,400  tons  per  day 
of  rock  containing  26.5  percent  phosphate  (P^O  equivalent)  would  be 
reclaimed  from  the  stockpile  and  beneficiated  by  desliming  and  calcining 
to  make  5,000  tons  per  day  of  concentrate  containing  31  percent  phosphate, 
(flowsheet,  figure  8-1).  Individual  operations  numbered  to  correspond 
with  the  flowsheet  steps  are  summarized  below. 

Step  1  -  Crush  and  grind.  Phosphate  rock  from  the  stockpile  would 
be  dry  crushed  to  about  one-half  inch  or  dry  crushed  and  wet  ground  in 
rod  mills  to  about  6  mesh.  Based  on  limited  data  available  from  similar 
operations,  dust  emission  during  reclamation  from  stockpile  and  dry 
crushing  would  be  approximately  1,000  pounds  per  day. 

Step  2  -  Deslime  and  filter.  Ore  slurry  would  be  screened  at  about 
6  mesh,  then  deslimed  in  successive  passes  through  three  washing  cyclones. 
Slime  slurry  at  about  19  percent  solids  and  containing  2,100  tons  of 
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slimes  per  day  would  be  discarded  to  a  slime  tailings  pond.  Of  the 
1,450  gallons  of  water  per  minute  required  to  wash  and  transport  the 
slimes,  770  gallons  per  minute  would  be  reclaimed  from  the  tailings 
pond.  Estimated  partial  chemical  analysis  of  these  limes  shows  19.7 
percent  phosphate,  29.4  percent  calcium  oxide,  1.5  percent  ferric  oxide, 
4.3  percent  aluminum  oxide,  0.8  percent  magnesium  oxide,  25.9  percent 
silica  dioxide,  3  percent  fluorine,  and  7.6  percent  loss  on  ignition. 
The  coarse  underflow  from  the  cyclones  would  be  filtered  and  the  filtrate 
returned  to  the  slime  washing  circuit. 

Step  3  -  Dry  and  calcine.  Desl imed  and  filtered  rock  at  about  16 
percent  moisture  content  would  be  dried  in  a  rotary  drier  using  hot 
combustion  gas  from  subsequent  calcination.  Dry  concentrate  would  enter 
a  surge  bin  leading  to  a  calciner  where  the  material  would  be  heated  to 
1,450°  F  by  combustion  of  carbon  in  the  concentrate  and  supplemental 
firing  using  about  120  tons  of  coal  per  day.  Calcined  rock  would  be 
cooled  before  storing  in  closed  bins.  The  calcining  operation  would 
remove  unwanted  carbon  and  improve  the  processing  characteristics  of  the 
phosphate  concentrate  in  the  fertilizer  plant.  Offgas  from  drying  and 
calcining  would  be  scrubbed  to  remove  particulates,  sulfur  dioxide,  and 
any  gaseous  fluoride  that  might  form.  Alumet  estimates  that  scrubbed 
gas  emitted  to  the  atmosphere  would  contain  70  pounds  particulates,  30 
pounds  sulfur  dioxide,  270  pounds  nitrogen  oxides,  and  1  pound  fluoride 
per  day.  Dust  emissions  from  dry  and  calcined  rock  storage  bins  would 
be  controlled  by  baghouse  collectors.  Particulate  emissions  to  the 
atmosphere  would  be  60  pounds  per  day. 
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All  of  the  air  emissions  and  tailings  described  above  would  be  in 
addition  to  the  emissions  and  waste  products  identified  for  the  proposed 
action.  Table  8-1  summarizes  these  additional  emissions  and  waste 
products.  These  additional  emissions  would  probably  not  result  in 
pollution  concentrations  or  emission  rates  in  excess  of  federal  ambient 
air  quality  standards  (Class  III).  Mitigating  measures  to  control 
emissions  would  be  incorporated  into  the  design  of  the  alternative. 

An  additional  68  employees  would  be  required  to  operate  the  phosphate 
rock  processing  plant,  an  increase  of  approximately  7  percent  over  the 
proposed  action. 

Approximately  1,000  acre-feet  of  additional  water  and  40,000  tons 
of  additional  coal  each  year  would  be  required  to  operate  the  phosphate 
rock  processing  plant. 


Table  8-1 .  Additional  emissions  and  tailings  -  phosphate  rock 

processing  plant 


Emission/tail ings  Quantities 

Fugitive  dust  1,000  lb/day 

Particulates  130  lb/day 

Sulfur  dioxide  30  lb/day 

Nitrogen  oxides  270  lb/day 

Gaseous  fluorides  1  lb/day 

Slime  slurry  2,100  ton/day 
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Alternative  of  not  producing  phosphate  fertilizers.  The  applicant  could 
sell  the  sulfuric  acid  produced  in  the  al unite  plant  on  the  open  market 
and  not  process  phosphate  rock  into  fertilizer  products.   If  this 
occurred,  there  would  be  a  daily  reduction  in  air  emissions  from  the 
processing  plant  complex  of  2,103  pounds  of  particulates,  400  pounds  of 
ammonia,  and  940  pounds  of  gaseous  fluorides.  There  would  also  be  a 
reduction  of  5,030  tons  per  day  of  tailing  solids  and  18,045  tons  per 
day  of  tailings  solution.  These  figures  represent  the  emissions  identified 
for  the  fertilizer  and  aluminum  fluoride  plants  (table  1-6).  Emissions 
from  the  power  generation  plant  would  also  be  lower  because  of  the 
reduced  power  requirement.  Total  water  requirement  would  be  reduced  at 
least  1,580  acre-feet.  The  575  acres  proposed  for  use  as  a  gypsum 
tailings  pond  and  the  associated  30-acre  water  reclaim  pond  would  not  be 
required  for  this  alternative.  Disturbed  acreage  would  be  reduced  from 
2,409  acres  to  2,110  acres.  The  number  of  operation  employees  would  be 
reduced  by  at  least  121  workers  to  a  total  of  about  880  employees. 

The  residual  impacts  under  this  alternative  would  be  significantly 
lower  than  for  the  proposed  action.  Particulate  levels  would  be  reduced 
about  17  percent,  ammonia  and  fluoride  emissions  would  be  eliminated, 
water  requirements  would  decrease  about  22  percent  and  the  disturbed 
area  would  be  reduced  approximately  21  percent.  These  figures  do  not 
incorporate  reduced  emissions  from  the  power  generation  plant.   In 
addition,  there  would  be  a  12  percent  reduction  in  the  number  of  operation 
employees  which  would  result  in  lower  socioeconomic  impacts. 
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ALTERNATIVE  ORE  TRANSPORT 

A  trucking  system  for  ore  transportation  would  consist  of  loading 
at  the  mine  site  and  hauling  ore  to  the  processing  plant,  a  distance  of 
5  miles.  This  system  would  require  at  least  seventeen  100-ton  capacity 
trucks  to  supply  the  daily  production  requirements  of  the  processing 
plant.  Extra  trucks  would  have  to  be  available  in  case  of  breakdown, 
accidents,  or  bad  weather.  A  paved  hauling  road  would  have  to  be  construc- 
ted which  would  probably  follow  the  same  route  proposed  for  the  mine 
access  road  in  Chapter  1. 

Trucking  ore  rather  than  using  an  enclosed  conveyor  system  would 
result  in  increased  atmospheric  emissions  and  an  increase  in  road  accident 
rates.  By  comparing  fuel  requirements  for  a  similar  operation  and 
utilizing  emission  data  from  diesel  fuel  trucks  calculated  for  the  U.S. 
Department  of  the  Interior  "Proposed  Development  of  Oil  Shale  Resources." 
1975  draft  Environmental  Impact  Statement,  table  8-2  shows  estimated 
increased  emissions  from  diesel  trucks.  The  impact  of  these  increased 
emissions  is  not  known  because  of  a  lack  of  data.   In  comparison  with 
the  proposed  method  of  ore  transport,  this  alternative  would  result  in 
approximately  a  1  percent  increase  in  particulate  emissions,  less  than 
1  percent  increase  in  sulfur  oxide  emissions,  and  about  8  percent 
increase  in  nitrogen  oxide  emissions.  Carbon  monoxide  and  hydrocarbon 
emissions  would  be  increased  significantly  since  there  are  no  major 
sources  of  these  pollutants  in  the  proposed  action. 
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Table  8-2.  Estimated  cumulative  emissions,  diesel  trucks 

Tons  hauled  per  day  16,400 

Ore  hauled 

Trucks  per  year  51 ,850 

Million  tons  per  year  5.0 


Diesel  fuel  used-tons  per  year  466,650 

Estimated  emissions  -  tons  per  yearc 

Particulates  26 

Sulfur  oxides  52 

Nitrogen  539 

Carbon  monoxide  647 

Hydrocarbons  108 

Loaded  trucks;  same  number  of  empty  trucks  would  be  required. 
°   Includes  empty  trucks. 
c  Assumed  to  operate  305  days  per  year;  includes  empty  trucks. 

Emissions  calculated  from  basic  data  included  in  the  U.S. 

Department  of  Interior  Draft  Environmental  Impact  Statement  "Proposed 

Development  of  Oil  Shale  Resources",  1975. 


The  ore  truck  transportation  alternative  would  result  in  an  increase 
of  20  project  employees  (one  truck  driver  per  truck,  one  mechanic  per 
ten  trucks,  dispatchers).  This  would  increase  the  social  impacts  and 
associated  environmental  impacts  resulting  from  the  population  increase 
by  approximately  2  percent. 

Safety  measures  could  be  implemented  to  reduce  the  number  of  accidents 
to  a  very   low  level,  but  the  other  impacts  could  not  be  effectively 
mitigated  and  would  be  additive  to  the  residual  impacts  listed  in 
Chapter  5. 
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ALTERNATIVE  POWER  SOURCE 

Geothermal  power  production.  Although  geothermal  energy  may  be  developed 
near  Milford,  Utah,  the  proposed  timing  of  the  al unite  project  would 
require  the  availability  of  power  by  the  proposed  startup  date  of  1980. 
Therefore,  the  alternative  use  of  geothermal  power  is  not  considered  to 
be  a  viable  alternative.  Geothermal  production,  if  developed,  could  not 
be  available  until  1981. 

New  transmission  line  (138  kilovolt).  Utah  Power  and  Light  has  determined 
that  power  for  the  al unite  project  could  be  provided  by  a  74-mile  long 
138  kilovolt  (kV)  line,  connected  to  the  Sigurd-Cedar  City  230  kV  line 
(now  under  construction)  at  Little  Dog  Valley  (figure  8-2).  The  minimum 
right-of-way  width  for  a  line  of  this  size  would  be  100  feet.  The  new 
line  would  extend  in  a  northwesterly  direction  to  the  Cameron  substation 
east  of  Beaver,  Utah.  From  this  point,  the  line  would  extend  along  the 
same  route  as  the  44  kV  line  presently  serving  Milford,  Utah.  From 
Milford  to  the  proposed  project  site,  the  route  would  follow  a  southwest- 
erly alignment  to  the  processing  plant  complex. 

Construction  of  a  new  transmission  line  to  satisfy  power  require- 
ments for  the  alunite  project,  negating  the  need  for  a  75-megawatt 
electric  generating  plant,  would  result  in  significantly  different 
impacts  than  the  proposed  action.  The  major  impact  changes  would  result 
from  transmission  line  construction  and  from  a  reduction  in  the  quantity 
of  coal  utilized  in  the  total  operation. 
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NEW    TRANSMISSION  LINES 
REQUIRED    IN    ORDER   TO 
UTILIZE    POWER    FROM 
UTAH  POWER    a  LIGHT  CO. 
AT   THE    ALUNITE 
PROCESSING  PLANT 
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FIGURE    8-2 

ALTERNATE  POWER   SOURCE 
FOR  ALUNITE   PROJECT 


8-15 


ALTERNATIVE  POWER  SOURCE 


If  this  alternative  was  adopted,  the  three  25-megawatt  steam  boiler/ 
electric  generator  units  and  cooling  tower  of  the  basic  proposal  would 
not  be  required.  Since  waste  heat  from  that  electricity  generating 
plant  would  not  be  available,  a  single  coal-fired  boiler,  to  generate 
steam  at  about  125  pounds  per  square  inch  pressure,  would  be  needed  to 
provide  total  heat  requirements  in  the  processing  operation.  This 
single  boiler  plant  would  result  in  total  coal  consumption  of  about  100 
tons  per  day  or  700  tons  per  day  less  than  the  proposed  action. 

Coal  combustion  would  result  in  130  tons  of  ash,  30  tons  of  sulfur 

dioxide  (S0o)  and  10  tons  of  nitrogen  oxide  (N0V)  daily.  Electrostatic 
c  x 

precipitators  would  remove  102  tons  of  fly  ash  per  day  from  the  combustion 
gas.  Additional  ash,  90  percent  of  the  S09,  and  20  percent  of  the  NO 

c.  X 

would  be  removed  by  wet  lime  scrubbers  using  27  tons  of  lime  per  day. 
The  fly  ash  plus  26  tons  per  day  of  bottom  ash  would  be  slurried  in 
waste  water  and  pumped  to  the  silica  tailings  pond.  The  scrubber  bleed 
slurry,  containing  55  tons  per  day  of  unreacted  lime,  calcium  sulfite, 
and  calcium  sulfate,  would  be  pumped  to  the  silica  tailings  pond. 
Forty-five  gallons  per  minute  of  blowdown  water  would  be  used  in  slurrying 
the  ash  for  disposal . 

Description  of  the  environment.  The  regional  environmental  descrip- 
tion of  the  proposed  action  encompasses  a  part  of  the  environment  of 
this  alternative.  Much  of  the  area  outside  the  proposed  area  of  concern 
is  similar,  e.g.,  climate,  so  this  description  concentrates  on  parts  of 
the  environment  not  covered  in  Chapter  2. 
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Climate  and  air  quality.  Conditions  are  basically  the  same  as 
described  in  Chapter  2.  The  area  south  and  east  of  Beaver,  Utah,  in  the 
higher  elevations,  receives  14  to  16  inches  of  precipitation  yearly. 

Geology  and  topography.  Geology  of  the  area  would  not  be 
impacted  by  a  power  transmission  line  so  geology  is  not  described.  A 
geologic  description  concerning  the  area  is  contained  in  planning  documents 
in  the  Cedar  City  District  Office,  BLM,  Cedar  City,  Utah  (Unit  Resource 
Analysis  for  the  Beaver  and  Buckskin  Planning  Units). 

The  transmission  line  would  cover  portions  of  Wah  Wah  Valley 
and  Escalante  Valley  already  described  in  Chapter  2.  From  Milford  to 
the  Cameron  substation  east  of  Beaver  the  line  would  cross  the  Mineral 
Mountains  (elevation  8,000  to  9,000  feet)  and  Beaver  Valley,  a  narrow, 
flat  valley  to  the  base  of  the  Tushar  Mountains.  From  this  point,  the 
line  would  run  south  and  east  to  Dog  Valley  crossing  the  high  hills 
between  the  Tushar  Mountains  and  the  Markagunt  Plateau.  Elevation  along 
this  portion  varies  from  6,000  to  8,000  feet. 

Hydrology.  Three  live  streams  would  be  crossed:  Beaver 
River,  Indian  Creek,  and  South  Creek.  These  streams  are  used  for  crop 
irrigation  in  Beaver  Valley.  No  sediment  records  are  available  for 
these  three  streams,  all  of  which  carry  sediment  loads  during  high 
runoff  and  flood  periods.  Many  small  drainages  would  be  crossed.  These 
drainages  carry  runoff  from  spring  snow  melt  and  high  intensity  summer 
storms. 

Soils  and  vegetation.  A  description  of  soils  along  the  trans- 
mission line  corridor  is  contained  in  the  Beaver  River  Basin  Survey 
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(National  Resources  Inventory,  Beaver  River  Basin,  Appendix  I,  1972). 
This  study  showed  that  erosion  potential  varied  from  moderate  to  not 
apparent  on  the  soils  that  would  be  traversed. 

In  addition  to  plant  communities  already  described  in  Chapter  2, 
cropland  (alfalfa  hay  and  native  meadow  grain),  and  a  mountain-shrub 
community,  containing  oak  brush,  big  sagebrush,  service  berry,  bitter 
brush,  snow  berry  and  big  rabbitbrush  occur  along  portions  of  the  alter- 
native transmission  line.  Major  understory  species  are  bluebunch  wheat 
grass,  western  wheat  grass,  squirrel  tail,  Idaho  fescue  and  native 
forbs. 

Wildl ife.  Additional  species  not  described  in  Chapter  2: 

Pheasant.  A  small  population  in  the  cropland  in  Beaver 


Valley. 


Fish.  All  live  streams  contain  dace,  shiners,  and 


suckers.  The  streams  are  stocked  by  the  Utah  Division  of  Wildlife 
Resources  and  support  a  sport  fishery.  Table  8-3  shows  species  and 
stocking  rates. 

Antelope  and  deer.  Antelope  would  only  be  involved  with 
the  portion  of  the  transmission  line  west  of  Mil  ford,  Utah.  The  area 
south  and  east  of  Beaver,  Utah  is  high  quality  winter,  spring,  and  fall 
mule  deer  habitat. 

Cultural  resources.  There  are  no  currently  designated  national 
historic  sites  within  the  alternative  transmission  line,  and  none  have 
been  considered  for  nomination  to  the  National  Register  of  Historical 
Places.  The  Utah  State  Historic  Preservation  officer  would  be  consulted 
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Table  8-3.  Sport  fish  species  and  fish  stocking  of  streams 


Number  s 

tocked 

Streams 

per  year 

Species 

Type 

Beaver  River 

12,000 

Rainbow  Trout 

Catchable 

Indian  Creek 

2,500 

Rainbow  Trout 

Catchable 

South  Creek 

750 

Rainbow  Trout 

Catcnable 

All  streams 

Unknown 

Cutthroat  Trout 

Catchable 

if  sites  with  National  Register  potential  were  located,  but  the  BLM 
planning  system  has  not  identified  any  historic  sites  within  the  alte- 
rnative transmission  line. 

An  archaeological  field  survey  has  not  been  made  on  this 
transmission  line  and  the  full  archaeological  potential  is  not  known. 

Aesthetics.  The  aesthetic  description  is  basically  the  same 
as  in  Chapter  2,  except  where  the  transmission  line  would  pass  through 
Milford  and  Beaver  (small  nonindustrialized  communities),  cropland  and 
the  three  perennial  streams.  These  are  not  unique  areas  in  southern 
Utah  and  have  moderate  scenic  quality. 

Land  use.  The  land  use  component  of  Chapter  2  considers  the 
majority  of  the  area  that  would  be  affected  by  this  alternative.  Addi- 
tional material  is  added  below. 
Recreation 

Fishing.  Beaver  River,  Indian  Creek  and  South  Creek 
provide  stream  trout  fishing. 
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Hunting.  Additional  mule  deer  hunting  areas  that 
would  be  affected  by  this  alternative  are  the  Mineral  Mountains  and  the 
hills  south  and  east  of  Beaver,  Utah.  The  latter  area  receives  the 
greatest  hunting  pressure. 

Grazing.  A  total  of  ten  grazing  allotments  would  be 
traversed  by  the  transmission  line. 

Socioeconomic  condition.   Chapter  2  covers  both  Beaver  and 
Iron  counties,  which  encompass  this  alternative. 
Environmental  impacts 

Air  quality.  Table  8-4  summarizes  the  daily  emissions  from 
the  proposed  action  (processing  plant  and  electric  generating  plant)  in 
comparison  with  daily  emissions  resulting  from  the  alternative  of  a 
power  transmission  line.  Emission  rates  are  based  upon  anticipated 
installation  and  utilization  of  the  best  available  pollution  control 
equipment. 

Pollution  levels  under  this  alternative  would  be  considerably 
lower  than  from  the  proposed  action.  With  the  alternative  power  source, 
particulate  emissions  would  be  40  percent  less  and  nitrogen  oxide  emissions 
would  be  about  90  percent  less.   Reduction  of  visibility  in  Wah  Wah 
Valley  would  be  significantly  lower  for  the  alternative  power  source. 
State  and  federal  air  quality  standards  would  be  met  by  both  the  proposed 
action  and  this  alternative. 
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Table  8-4.     Comparison  of  emissions  from  the  proposed  action  and 
the  alternative  of  a  transmission  line  (eliminating 
75-megawatt  power  generating  plant) 


Emission 


Proposed  action 


Alternative  power  source 


Particulates 
Sulfur  dioxide 
Nitrogen  oxide 
Ash 
Unreacted  lime 


3,500  lb/day 
9,500  lb/day 
21,000  lb/day 
220  ton/day 
700  ton/day 


2,100  lb/day 
5,600  lb/day 
1,600  lb/day 
128  ton/day 
55  ton/day 


Minor  amounts  of  dust  would  result  from  line  clearing,  con- 
struction operations,  and  vehicle  travel  on  newly  developed  roads  or 
existing  unsurfaced  access  roads.  The  disturbance  would  be  of  short 
duration  and  would  not  contribute  significantly  to  reduction  of  regional 
air  quality.  The  adverse  impact  would  be  minimal  since  it  would  be 
visible  only  for  a  limited  distance  and  the  proposed  line  would  pass 
through  relatively  uninhabited  areas. 

Topography.  Construction  of  access  roads,  tower  pads,  storage 
and  staging  areas,  and  other  similar  areas  would  require  minor  alteration 
of  the  topography  along  the  right-of-way.  Roads  and  pads  would  require 
construction  cuts  and  fill  to  provide  level  areas  for  vehicle  travel, 
assemblage  of  material,  and  erection  of  structures.  Topographic  changes 
from  road  and  pad  construction  would  be  accentuated  on  steeper  topog- 
raphy.  Impacts  from  these  changes  would  affect  aesthetic  quality  and 
are  discussed  in  that  environmental  component. 
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Hydrology.  Minor  stream  pollution  would  result  from  construction 
activities  wherever  the  transmission  line  would  cross  live  streams.  The 
impact  would  be  limited  to  approximately  a  1-day  duration  at  each  stream 
crossing.  The  small  increases  in  sediment  loads  would  not  result  in 
downstream  damage  to  irrigated  cropland.  Three  live  streams  would  be 
crossed.  Equipment  service  sites  adjacent  to  streams  or  on  watersheds 
and  accidental  spills  could  add  oil  and  gas  contaminants  to  streams. 
Human  wastes  from  construction  workers  could  temporarily  pollute  the 
perennial  streams.  The  impact  at  dry  crossings  in  drainages  is  not 
considered  a  significant  factor. 

Soil  and  vegetation.  Soil  and  vegetative  disturbance  would 
result  from  construction  activities  for  access  roads,  preparation  of 
structure  sites,  line  construction,  and  clearing  operations.  The  estimated 
acreage  of  soil  and  vegetative  disturbance  is  shown  in  table  8-5. 

Clearing  of  native  species  would  result  in  invasion  of  annual 
and  perennial  weed  species.  Reestabl ishment  of  native  vegetative  cover 
would  take  from  15  to  20  years. 

The  development  of  new  roads  and  trails  would  encourage  off- 
road  vehicle  use  creating  soil  and  vegetation  disturbance  after  project 
completion.   Impacts  from  these  disturbances  would  primarily  affect  the 
aesthetic  value  of  the  area  involved.   Impacts  cannot  be  quantified,  but 
are  expected  to  be  insignificant. 

Wi ldl ife.  The  primary  effect  of  the  transmission  line  construc- 
tion would  be  the  removal  or  disturbance  of  vegetative  cover.  Road 
construction  and  other  surface  disturbing  activities  would  reduce  habitat 
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Table  8-5.     Acreage  of  vegetation  and  soils  occupied  by 

the  alternative  transmission  line  right-of-way 


Acres  adjacent 

Total 

to  existing 

Acres  of 

Vegetation  community 

acres 

44  kV  line 

new  alignment 

Mixed  shrub-grass 

148 

66 

Pinyon-juniper 

72 

22 

Revegetated 

2 

-- 

Mountain  shrub 

46 

14 

Cropland 

20 

20 

Urban 

4 

4 

82 

50 

2 

32 


292  126  166 


at  the  rate  of  about  4  acres  per  line  mile.  On  big  game  ranges,  browse 
and  forbs  would  be  lost.  The  vegetation  removed  would  not  significantly 
affect  the  deer  and  antelope  populations  since  the  disturbed  area  would 
be  less  than  0.1  percent  of  the  habitat  that  is  available  for  these 
species.  Table  8-6  shows  acreage  of  major  species'  habitat  that  would 
be  affected  by  transmission  line  construction. 

The  disturbed  acreage  would  be  spread  over  a  74-mile  length 
and  would  not  cause  a  reduction  in  major  wildlife  species.  Transmission 
towers  located  near  roads  could  promote  indiscriminate  shooting  of 
perching  birds.  Conversely,  the  poles  could  serve  as  perches  in  a 
treeless  terrain,  thus  enhancing  raptor  habitat. 
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Table  8-6. 

Acreage  of 

major 
by  the 

Wl 

44 

Idli 

kV 

fe  species  habitat  occupied 
transmission  line 

Species 

Total 
acres 

Acres  adjacent 
to  existing       Acres  of 
kV  line      new  al ignment 

Antelope 

82 

82 

Mule  deer 

118 

36              82 

Mountain  1 

ion 

20 

20 

Pheasant 

20 

20 

Sediment  and  accidental  spills  of  petroleum  products  from 
construction  activities  could  cause  downstream  pollution  at  stream 
crossings  and  approaches.  This  could  cause  temporary  or  permanent 
damage  to  fish  habitat  resulting  in  a  reduction  in  fish  population. 
Estimated  impact  area  would  be  one-quarter  of  a  mile  downstream  from  a 
crossing  or  pollution  source. 

Cultural  resources.  No  historical  sites  have  been  identified 
in  or  adjacent  to  the  transmission  line.  Archaeological  site  potential 
is  greatest  at  elevations  below  7,000  feet,  near  available  water  and 
flat  tillable  land,  or  in  caves. 

Archaeological  sites  could  be  disturbed  or  destroyed  by  construc- 
tion activity.  The  impact  of  this  effect  could  result  in  the  loss  of 
scientific  knowledge.  The  presence  of  transmission  lines  close  to 
archaeological  sites  would  reduce  their  value  for  interpretation. 
Additional  access  would  increase  potential  for  vandalism  of  any  sites 
found  in  the  general  areas  of  the  corridor. 
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Aesthetics.  There  are  four  types  of  aesthetic  settings  found 
along  the  proposed  transmission  line  -  urban,  rural,  range,  and  forest. 

A  transmission  line  fits  into  the  urban  setting.   Normally 
there  are  other  similar  developments  such  as  power  and  telephone  lines, 
roads,  railroads,  and  excavations  located  in  the  urban  setting.  Scenery 
and  visual  quality  are  normally  not  as  important  here. 

Developed  agricultural  land  is  the  focus  of  the  rural  setting. 
Existing  developments  include  scattered  dwelling  areas,  roads,  croplands, 
fences,  reservoirs,  canals,  and  utility  lines.  Transmission  lines  are 
generally  compatible  with  this  type  of  setting  and  visual  conflicts 
would  not  be  readily  apparent. 

Of  the  total  length  of  74  miles,  67  miles  of  the  alternative 
line  would  be  located  in  the  range  or  forest  scenic  category.  Occasional 
roads,  trails,  power  and  telephone  lines,  and  livestock  fences  are  found 
in  this  setting.  The  line  would  follow  an  existing  44  kV  line  for  25 
miles  and  the  remaining  42  miles  of  the  transmission  line  would  traverse 
land  in  the  range  and  forest  categories,  where  roads,  structure  sites, 
and  other  areas  of  surface  disturbance  would  alter  existing  topography, 
disturb  soils  and  vegetation  and  conflict  with  most  natural  settings. 
In  general,  transmission  lines  would  not  harmonize  with  the  range  or 
forest  setting  and  visual  impacts  would  be  more  readily  apparent. 

The  construction  of  the  power  line  and  the  associated  human 
activities  could  be  expected  to  result  in  an  increased  litter  and  solid 
waste  disposal  problem.  This  impact  would  be  primarily  localized  in  and 
around  the  actual  right-of-way  and  access  roads. 
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Land  along  the  alternative  transmission  line  is  rated  and 
placed  in  the  moderate  scenic  quality  category.  Transmission  lines 
normally  do  not  harmonize  with  moderate  quality  scenery.  Visual  aesthetics 
would  be  affected  most  in  the  area  south  and  east  of  Beaver  which  is 
higher  in  elevation  and  has  less  evidence  of  human  activities  than  other 
portions  of  the  transmission  corridor.  Transmission  line  structures  may 
detract  from  the  relatively  scenic  area  because  they  could  be  seen  from 
a  greater  distance. 

Visual  impacts  created  by  the  presence  of  transmission  structures, 
transmission  lines,  and  crossroads  cannot  be  completely  avoided.  No 
highly  scenic  or  unique  areas  would  be  destroyed  by  this  alternative. 
Land  Use 

Recreation.  Temporary  or  permanent  damage  to  the  sport 
fish  habitat  from  construction  activities  could  reduce  the  fish  population 
(unpredictable)  causing  impacts  to  the  recreational  experience  of  fishing 
the  affected  streams. 

New  roads  and  trails  along  the  42-miles  of  new  transmission 
line  construction  would  be  available  for  big  game  hunters.  This  new 
access  could  cause  more  legal  and  illegal  killing  of  big  game. 

Grazing.  There  would  be  a  temporary  loss  of  approximately 
30  AUMs  of  livestock  forage  over  the  74-mile  transmission  line.  This 
would  occur  within  ten  grazing  allotments  and  would  not  cause  any  reduction 
in  numbers  of  livestock  grazing  these  allotments. 

It  is  anticipated  that  the  power  line  construction  would 
encounter  developments  and  structures  such  as  fences  and  watering  facilities 
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placed  on  the  land  to  facilitate  livestock  grazing.  During  construction, 
minimal  alteration  or  removal  of  such  developments  would  be  required  and 
some  damage  could  occur. 

Socioeconomic  conditions.  Adverse  socioeconomic  impacts  would 
be  essentially  the  same  for  this  alternative  power  source  as  for  the 
proposed  action.  Construction  of  the  transmission  line  would  require  a 
relatively  small  number  of  men  for  a  short  period  of  time.  The  number 
of  employees  needed  to  operate  the  processing  plant  complex  would 
be  only  slightly  reduced  by  elimination  of  the  75-megawatt  power  plant. 

The  availability  of  additional  electrical  energy  would  enable 
the  city  of  Mil  ford  to  serve  the  needs  of  the  increased  population  and 
could  also  provide  a  base  for  the  growth  of  other  industries  not  directly 
related  to  al unite.  This  diversification  of  the  economic  base  would 
reduce  the  dependence  of  Mil  ford  on  the  al unite  project,  should  it  be 
developed. 
Mitigating  measures 

Measures  required  by  federal  agencies 

1.  Travel  would  be  permitted  only  on  existing  roads  or  approved 
construction  roads.  No  off-road  travel  would  be  allowed  outside  the 
right-of-way. 

2.  Existing  roads  would  be  used  wherever  feasible.  Locations 
of  new  roads  would  be  specifically  approved  by  the  appropriate  authorized 
officer.  New  roads  would  be  constructed  with  the  minimum  possible 
clearing  and  would  be  no  wider  than  necessary  for  use  by  the  specific 
equipment  needed. 
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3.  In  areas  of  moderate  sideslope,  road  restoration  would  be 
accomplished  in  such  a  manner  that  working  equipment  would  not  disturb 
the  area  adjacent  to  the  road.  On  steep  slopes,  the  fill  material  would 
be  replaced  and  the  cut  bank  sculptured  to  approximately  the  original 
slope.  All  restored  areas  would  be  water  barred  and  reseeded.  Water 
bars  would  be  added  at  a  45-degree  angle  at  100- foot  intervals  on  roads 
with  slopes  in  excess  of  10  percent  gradient. 

4.  All  used  oil  or  other  petroleum  products  would  be  hauled 
away.  There  would  be  no  release  of  crankcase  oil,  etc.,  on  the  ground 
or  into  streams. 

5.  Wherever  possible  construction  of  the  transmission  line  in 
the  following  situations  would  be  avoided:  ridgetops,  highpoints  in  a 
particular  area,  areas  where  the  line  would  be  skylined,  long  views  of 
lines  coming  down  hillsides  adjacent  to  highway,  and  crossing  highways 

at  high  points  in  the  road  where  towers  can  be  seen  from  a  great  distance 

6.  General  cleanup  would  be  done  continually  throughout  the 
duration  of  the  project  to  prevent  littering. 

7.  Leveling  at  the  structure  site  would  be  limited  to  the 
crane  pad. 

8.  All  noncombustible  waste  such  as  conductor,  ceramic,  or 
metal  scraps  would  be  collected  and  hauled  to  an  authorized  dump. 

9.  To  the  fullest  extent  possible,  brush,  timber,  and  other 
wood  products  would  be  disposed  of  by  chipping  or  shredding.  After 
reduction  in  this  manner  the  materials  would  be  dispersed  to  serve  as 
mulch  rather  than  burned. 
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10.  Brush  blades  would  be  used  instead  of  dirt  blades  in 
clearing  operations  where  such  use  would  preserve  the  natural  grass  and 
low  brush  cover. 

11.  In  areas  where  the  authorized  officer  deems  it  necessary, 
reseeding  would  be  required.  Reseeding  would  be  of  native  plant  species 
determined  by  the  authorized  officer  of  BLM  to  have  a  high  success 
probability.   If  revegetation  fails  to  establish  in  3  years,  the  applicant 
would  be  required  to  reseed  the  previously  treated  area. 

12.  There  would  be  no  pushing  of  soil  into  stream  beds. 

13.  Roads  would  cross  drainage  channels  at  right  angles  at  the 
level  of  the  stream  gradient. 

14.  Drainage  channels  would  not  be  blocked  or  changed. 

15.  Portable  chemical  toilets  would  be  utilized  during  all 
phases  of  construction. 

16.  Storage  yards  and  construction  camps  would  not  be  located 
within  500  feet  of  waterways. 

17.  Prior  to  construction,  the  company  responsible  for  con- 
struction would  complete  a  survey  and  inventory  of  historical  and 
archaeological  sites  within  the  area  to  be  occupied  by  the  right-of-way 
and  the  access  roads.  This  survey  would  be  performed  by  a  BLM-approved 
archaeologist.  Results  of  this  survey  would  be  provided  to  the  authorized 
officer  who  would  require  the  company  to  relocate  the  proposed  trans- 
mission line  facilities  in  order  to  avoid  destruction  of  any  such  located 
sites,  or  to  delay  construction  until  salvage  operations  could  be  completed 
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Evaluation  of  mitigating  measures 

Topography.   Impacts  would  be  partially  mitigated  by  leveling  and 
reshaping,  but  minor  changes  to  topography  would  become  permanent. 

Hydrology.  All  adverse  impacts  on  water  resources  would  be  mitigated 
with  the  possible  exception  of  minor  sediment  problems  caused  by  equipment 
fording  streams  and  accidental  spills  of  petroleum  products  near  or  into 
streams. 

Measures  that  would  be  fully  successful  are  protection  of  live 
streams  by  locating  construction  camps  away  from  waterways  and  the 
requirement  of  hauling  petroleum  waste  products  away  rather  than  releasing 
them  on  the  ground  or  in  waterways.  Use  of  portable  chemical  toilets 
would  prevent  pollution  of  streams  by  human  wastes. 

Soils  and  vegetation.   Reseeding  of  disturbed  areas  at  higher 
elevations  would  result  in  reestablishment  of  vegetation  and  stabilization 
of  disturbed  soils.  Reseeding  efforts  at  lower  elevations  may  or  may 
not  be  successful,  depending  on  climatic  conditions  after  treatment. 
Control  of  ORV  use,  access  road  construction,  and  construction  methods 
would  facilitate  construction  of  the  transmission  line  with  a  minimum  of 
disturbance  to  soils  and  vegetation. 

Wildlife.  Mitigating  measures  would  effectively  eliminate  the 
possibility  of  stream  pollution  which  would  result  in  damage  to  fish 
populations.   Reseeding  of  disturbed  areas  at  higher  elevations  would 
result  in  restoration  of  wildlife  habitat. 

Cultural  resources.  Mitigating  measures  would  be  only  partially 
successful  in  reducing  impacts  on  cultural  resources.   Salvage  of 
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archaeological  sites  would  prevent  the  loss  of  artifacts  but  scientific 
value  would  be  lost  by  removing  these  items  from  the  site. 

Aesthetics.  Mitigating  measures  would  be  partially  successful, 
reducing  scars  on  soil  and  vegetation  and  reducing  skyline  effects 
through  location  of  structures.  Required  cleanup  of  construction  sites 
would  eliminate  the  visual  impact  of  garbage  and  debris. 
Unavoidable  adverse  impacts 

Air  quality.  No  significant  impact. 

Geology  and  topography.  Slight  topographic  changes  would  be  made. 
The  impacts  from  the  topographic  changes  are  discussed  under  Aesthetics. 

Hydrology.  Minor  stream  pollution  would  occur  for  approximately  1 
day  on  each  live  stream  during  construction  activities.  This  would  not 
cause  damage  to  irrigated  cropland.  Accidental  oil  spills  during  construc- 
tion activities  could  pollute  the  streams. 

Soil  and  vegetation.  A  total  of  292  acres  would  be  affected  by 
vegetation  removal  during  this  operation.  Some  areas  of  high  potential 
(140  acres)  could  be  reseeded.  The  remaining  152  acres  would  require  15 
to  20  years  to  reestablish  the  natural  vegetation  cover.  During  periods 
of  drought  the  reseeding  efforts  could  fail  and  all  292  acres  would  have 
to  be  rehabilitated  by  the  natural  process  over  a  period  of  15  to  20 
years. 

Additional  soil  and  vegetation  disturbances  could  result  from 
increased  off-road  vehicle  use  on  new  roads  and  trails  in  the  area; 
additional  acreage  affected  cannot  be  quantified. 
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Wildlife.  Wildlife  habitat  would  be  lost;  however,  these  losses 
would  be  spread  over  a  74-mile  length  causing  only  minor  impacts  to  any 
one  area.  No  reduction  in  number  of  major  wildlife  species  would  be 
expected. 

Transmission  lines  located  near  roads  would  promote  indiscriminate 
shooting  of  perching  birds. 

Sediment  and  accidental  spills  of  petroleum  products  from  con- 
struction activities  could  cause  damage  (temporary  or  permanent)  to  fish 
habitat.  This  could  cause  a  reduction  in  fish  population.  Estimated 
impact  area  is  one-quarter  of  a  mile  downstream  from  a  crossing  or 
pollution  source. 

Cultural  resources.  Specific  unavoidable  adverse  impacts  cannot  be 
defined  without  the  necessary  field  investigations  in  the  impact  areas 
of  the  proposed  action. 

Once  an  archaeological  site  has  been  excavated  and  salvaged,  scien- 
tific and  historic  values  would  be  lost  with  the  removal  of  the  artifacts 
Also  the  location  of  power  line  facilities  near  an  archaeological  site 
would  reduce  the  quality  of  the  experience  of  visiting  such  a  site. 

Aesthetics.  Topographic  changes,  though  minor,  would  be  permanent. 
Scars  from  soil  and  vegetation  disturbance  would  be  visible  for  15  to  20 
years.  The  74-mile  transmission  line  would  be  a  visual  intrusion  for 
the  life  of  the  project.  Although  there  is  no  high  quality  scenery 
involved,  there  would  be  a  deterioration  of  visual  qualities  along  the 
entire  transmission  line. 
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Land  use 

Recreation.  Sport  fish  populations  could  be  reduced  causing 
impacts  to  the  recreational  experience  of  fishing  the  affected  streams. 
This  is  impossible  to  predict  or  quantify. 

Opening  of  new  roads  and  trails  could  cause  additional  legal 
and  illegal  killing  of  big  game. 

Grazing.  There  would  be  a  loss  of  approximately  30  AUMs  of 
livestock  forage.  This  would  occur  within  ten  grazing  allotments  and 
would  not  cause  any  significant  reduction  in  numbers  of  livestock  grazing 
these  allotments. 

During  construction  activities,  livestock  developments  could 
be  damaged. 

Socioeconomic  conditions.   Impacts  would  be  essentially  the  same  as 
under  the  proposed  action.  Additional  electrical  energy  for  the  city  of 
Milford  could  stimulate  growth  of  other  industries  not  related  to 
al unite,  thus  diversifying  the  economic  base  and  reducing  the  dependence 
of  Milford  on  the  al unite  project. 

ALTERNATIVE  PROCESSING  PLANT  SITES 

Introduction.  Since  the  proposed  action  is  a  pioneering  effort  and  very 
little  data  are  available  to  provide  background  information  on  location 
requirements,  the  applicant  was  requested  to  evaluate  and  submit  infor- 
mation on  alternative  plant  sites.  The  only  conditions  imposed  were 
that  the  plant  sites  be  technically  feasible  and  reasonably  available. 
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At  least  six  sites  were  investigated  by  Alumet  and  three  alternative 
plant  sites  were  found  to  meet  these  conditions.  According  to  Alumet, 
the  processing  plant  must  be  located  relatively  close  to  the  alunite 
mine  in  order  to  be  feasible.  These  three  alternative  plant  sites  will 
be  evaluated  in  this  section.  All  of  these  alternative  sites  are  within 
the  area  described  in  Chapter  2  (Description  of  the  Environment)  and  no 
additional  description  of  the  environment  is  included  in  this  discussion. 
The  proposed  action  is  described  for  each  alternative  plant  site  followed 
by  an  analysis  of  unmitigated  impacts.  The  impact  analysis  concentrates 
on  differences  between  the  alternative  and  the  proposed  action.  This 
impact  analysis  is  followed  by  a  discussion  of  mitigating  measures  and 
unavoidable  impacts.  A  summary  of  the  impacts  associated  with  all  of 
the  alternative  plant  sites  and  the  proposed  plant  site  is  presented  at 
the  end  of  this  section. 

Alternative  plant  site  1.   Figure  8-3  shows  the  location  of  the  major 
components  of  the  proposed  alunite  development  for  alternative  processing 
plant  site  1. 

Unmitigated  impacts.  The  tailings  ponds  and  structures  of  the 
processing  plant  complex  for  alternative  plant  site  1  would  not  be 
visible  from  Highway  21  and  the  visual  impacts  discussed  in  Chapter  3 
would  be  avoided.   The  tailings  ponds  would  be  protected  from  wind  by 
the  surrounding  mountains  and  less  fugitive  dust  would  occur  during 
periods  of  high  wind.  As  a  result,  the  visual  impact  would  be  signifi- 
cantly less  than  for  the  proposed  action.  The  alternative  tailings 
ponds  would  be  located  in  the  Willow  Creek  drainage  or  its  tributaries 
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and  would  be  vulnerable  to  flooding  and  washouts  from  flash  floods  and 
heavy  spring  runoff.  Washout  of  the  tailings  ponds  could  result  in  loss 
of  vegetation  and  contamination  of  surface  water  used  by  livestock  and 
wildlife. 

Alternative  plant  site  1  would  disturb  vegetation  on  2,599  acres. 
This  is  190  more  acres  (7  percent  increase)  than  the  proposed  site. 
This  site  would  occupy  374  acres  of  the  revegetated  plant  community 
compared  to  15  acres  for  the  proposed  action.  The  revegetated  community 
is  habitat  for  deer  and  wild  horses  and  374  acres  is  approximately  5 
percent  of  the  revegetated  acreage  in  the  area  of  concern.  The  loss  of 
this  portion  of  the  revegetated  area  would  result  in  the  additional  loss 
of  75  animal  unit  months  (AUMs)  of  spring/fall  livestock  forage  in  the 
Bucket  Ranch  Allotment.  This  loss  would  represent  about  4  percent  of 
total  grazing  use  (1,700  AUMs)  in  the  allotment. 

Selection  of  this  alternative  plant  site  would  result  in  the  disturb- 
ance of  1,224  additional  acres  of  deer  habitat,  754  fewer  acres  of 
antelope  habitat,  and  359  additional  acres  of  wild  horse  habitat  than 
the  proposed  site.  All  of  these  differences  are  significant  changes 
from  the  proposed  action  but,  as  discussed  in  Chapter  3,  these  habitat 
losses  represent  less  than  1  percent  of  the  available  habitat  for  these 
species  and  would  not  be  expected  to  result  in  significant  impacts  to 
animal  populations. 

Mitigating  measures.  Tailings  ponds  and  dikes  could  be  designed  to 
eliminate  the  possibility  of  flooding  and  washouts  from  flash  floods  and 
heavy  spring  runoff. 
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Unavoidable  adverse  impacts. 

1.  An  additional  190  acres  of  vegetation  would  be  disturbed. 
This  represents  an  8  percent  increase  over  the  proposed  site. 

2.  A  total  of  374  acres  of  the  revegetated  community  would 
be  occupied  by  this  alternative  compared  to  15  acres  for  the  proposed 
site.  The  revegetated  community  provides  forage  for  deer  and  wild 
horses  and  374  acres  are  approximately  5  percent  of  the  revegetated 
acreage  in  the  area  of  concern. 

3.  The  loss  of  this  374  acres  of  revegetated  community  would 
result  in  the  additional  loss  of  75  AUMs  of  livestock  forage  in  the 
Bucket  Ranch  Allotment.  This  loss  would  represent  about  4  percent  of 
the  total  grazing  use  in  the  allotment. 

4.  An  additional  1,224  acres  of  deer  habitat  and  359  acres 
of  wild  horse  habitat  would  be  disturbed. 

Alternative  processing  plant  site  2.  Figure  8-4  shows  the  location  of 
major  components  of  the  alunite  development  for  alternative  plant  site 
2. 

Unmitigated  impacts.  The  tailings  ponds  and  structures  of  the 
processing  plant  complex  for  alternative  site  2  could  not  be  seen  from 
Highway  21.  The  tailings  ponds  would  be  protected  from  wind  by  the 
surrounding  mountains  and  less  fugitive  dust  would  occur  during  periods 
of  high  wind.  As  a  result  the  visual  impact  would  be  less  than  for  the 
proposed  action. 

The  tailings  ponds  for  this  alternative  would  be  vulnerable  to 
flooding  and  washouts  because  of  the  potential  for  flash  floods  in  this 
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relatively  large  drainage.  Washouts  of  the  tailings  ponds  could  result 
in  loss  of  vegetation  and  contamination  of  surface  water  used  by  livestock 
and  wildlife.  Blawn  Wash  drains  into  the  Escalante  Desert  and  pollution 
of  the  ground  water  reservoir  could  occur  from  washouts  and  seepage  from 
the  tailings  ponds.  This  would  be  a  significant  impact  since  water  from 
this  ground  water  basin  is  heavily  used  for  irrigation  and  culinary 
supplies  (see  Hydrology  section,  Chapter  2). 

Only  40  additional  acres  of  vegetation  would  be  disturbed  by  alter- 
native plant  site  2  than  for  the  proposed  site.  However,  plant  site  2 
would  occupy  150  acres  of  the  revegetated  plant  community  compared  to  15 
acres  for  the  proposed  action.  The  revegetated  community  provides 
forage  for  deer  and  wild  horses  during  the  spring  and  fall.  This  150 
acres  represents  approximately  2  percent  of  the  revegetated  acreage  in 
the  area  of  concern.  The  loss  of  this  portion  of  the  revegetated  area 
would  result  in  the  additional  loss  of  28  AUMs  of  spring/fall  livestock 
forage  in  the  Bucket  Ranch  Allotment.  This  loss  would  represent  about 
1  percent  of  the  grazing  use  in  the  allotment. 

Alternative  plant  site  2  would  disturb  1,584  additional  acres  of 
deer  habitat,  1,589  fewer  acres  of  antelope  habitat  and  334  additional 
acres  of  wild  horse  habitat  than  the  proposed  action.  As  in  the  case  of 
plant  site  1,  these  differences  are  significant  changes  from  the  proposed 
action,  but  these  habitat  losses  represent  less  than  1  percent  of  the 
available  habitat  for  these  species  and  they  would  not  be  expected  to 
result  in  significant  impacts  to  animal  populations. 
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Mitigating  measures.  The  tailings  ponds  could  be  lined  with  an 
impervious  material  to  prevent  seepage.  Tailings  ponds  and  dikes  could 
be  designed  to  eliminate  the  possibility  of  flooding  and  washouts. 

Unavoidable  adverse  impacts 

1.  Disturbance  of  40  additional  acres  of  vegetation  than 
would  occur  for  the  proposed  action. 

2.  Disturbance  of  150  acres  of  the  revegetated  plant  com- 
munity compared  to  15  acres  for  the  proposed  action.  The  revegetated 
community  provides  forage  for  deer  and  wild  horses  and  this  loss  rep- 
resents approximately  2  percent  of  the  revegetated  acreage  in  the  area 
of  concern. 

3.  The  loss  of  150  acres  of  the  revegetated  community  would 
result  in  the  additional  loss  of  28  AUMs  of  spring/fall  livestock  forage 
in  the  Bucket  Ranch  Allotment.  This  loss  would  represent  about  1  percent 
of  the  grazing  use  in  the  allotment. 

4.  An  additional  1,584  acres  of  deer  habitat  and  an  additional 
334  acres  of  wild  horse  habitat  would  be  disturbed. 

Alternative  processing  plant  site  3.   Figure  8-5  shows  the  location  of 
the  major  components  of  the  proposed  alunite  development  for  alternative 
plant  site  3.  This  alternative  plant  site  would  be  located  in  the 
Escalante  Desert  at  an  elevation  of  about  5,000  feet. 

Unmitigated  impacts.  The  distance  from  the  alunite  mine  would 
require  that  ore  be  trucked  a  total  of  25  miles.  Additional  air  quality 
impacts,  as  described  in  Alternative  ore  transportation  systems,  would 
occur  as  a  result  of  increased  emissions  from  ore  trucks. 
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The  processing  plant  complex  would  not  be  visible  from  Highway  21 
in  Wan  Wan  Valley.  It  would  be  visible  from  the  populated  farming  areas 
south  of  Mil  ford  and,  on  days  with  good  visibility,  from  Mil  ford  (about 
20  miles  north)  and  Minersville  (about  18  miles  east).  However,  the 
railroad,  utility  lines,  fences,  and  numerous  roads  are  already  present 
and  the  net  impact  on  visual  aesthetics  would  be  less  than  for  the 
proposed  action. 

The  annual  water  requirement  of  7,590  acre-feet  for  the  processing 
plant  complex  would  most  likely  be  purchased  from  agricultural  users  in 
the  Escalante  Desert.  As  discussed  in  the  section  on  Hydrology  in 
Chapter  3,  this  ground  water  reservoir  is  already  overobl igated  and  the 
production  from  about  1,900  acres  of  irrigated  cropland  would  be  lost  (4 
acre-feet  per  acre).  This  would  be  a  significant  economic  loss  to 
Beaver  County,  resulting  in  an  annual  reduction  of  $456,000  in  gross 
agricultural  income.  This  impact  would  not  occur  if  water  were  piped 
from  the  proposed  Wah  Wah  Valley  well  field. 

If  plant  site  3  was  selected,  an  adjacent  area  would  have  to  be 
used  for  tailings  ponds.  Since  the  prevailing  winds  are  from  the  south, 
the  tailings  ponds  could  result  in  significant  amounts  of  fugitive  dust 
in  Milford  on  windy  days.  Natural  particulate  levels  in  this  area  are 
already  high  (see  Air  quality  section  in  Chapter  2)  and  additional 
particulates  from  the  tailings  ponds  would  result  in  higher  particulate 
levels  in  Milford.  Specific  climatic  data  are  not  available  for  this 
alternative  site  and  the  intensity,  duration,  and  frequency  of  this 
impact  to  air  quality  cannot  be  predicted. 
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Contamination  of  the  Escalante  Desert  ground  water  reservoir  could 
occur  from  seepage  from  the  tailings  ponds  or  from  washouts  of  tailings 
ponds  by  flash  floods.  This  would  be  a  significant  impact  because  of 
the  heavy  use  of  this  water  for  agricultural  and  domestic  supplies.  The 
chemical  compounds  in  the  tailings  ponds  (see  Chapter  1)  would  signifi- 
cantly lower  the  quality  of  ground  water  if  they  entered  the  ground 
water  reservoir  in  sufficient  quantities. 

Location  of  the  processing  plant  at  5,000  feet  elevation  in  the 
bottom  of  a  large  valley  would  increase  the  potential  of  poor  dispersion 
associated  with  temperature  inversions  and  very  stable  climatic  conditions 
during  the  winter  months.  Complying  with  ambient  air  quality  standards 
for  sulfur  dioxide,  fluorides,  and  particulates  would  be  more  difficult 
and  additional  pollution  control  measures,  such  as  higher  stacks,  addi- 
tional scrubbers,  and  shutdown  during  limited  dispersal  conditions  might 
be  required.   Because  prevailing  winds  are  from  the  south,  the  residents 
of  Milford  would  be  subject  to  emissions  from  the  processing  plant. 
Assuming  that  necessary  controls  would  be  implemented  to  insure  that  the 
proposed  processing  plant  would  comply  with  emission  and  ambient  air 
quality  standards,  this  would  not  be  a  significant  impact. 

An  additional  313  acres  of  vegetation  would  be  disturbed  for  plant 
site  3  than  for  the  proposed  site.  Only  45  acres  of  the  revegetated 
community  would  be  disturbed  in  comparison  with  15  acres  for  the  proposed 
site.  This  difference  is  not  considered  to  be  significant  in  terms  of 
deer  and  wild  horse  habitat  or  livestock  forage. 
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Alternative  plant  site  3  would  disturb  193  additional  acres  of  deer 
habitat,  210  additional  acres  of  antelope  habitat  and  78  additional 
acres  of  wild  horse  habitat  than  the  proposed  site.  These  differences 
are  not  expected  to  result  in  significant  changes  in  impacts  to  major 
wildlife  populations. 

Mitigating  measures.  The  potential  contamination  of  the  ground 
water  reservoir  by  chemical  compounds  from  the  tailings  ponds  could  be 
mitigated  by  lining  the  ponds  with  an  impervious  material.  Adverse 
impacts  to  ambient  air  quality  could  be  mitigated  by  additional  pollution 
control  measures  or  temporary  shutdown  of  the  processing  plant. 

Unavoidable  adverse  impacts. 

1.  Additional  air  quality  impacts  would  result  from  increased 
emissions  from  ore-hauling  trucks. 

2.  Unless  water  is  piped  from  the  Wan  Wan  Valley  well  field, 
water  requirements  would  have  to  be  purchased  from  agricultural  users  in 
the  Escalante  Desert  and  agricultural  production  from  about  1,900  acres 

of  irrigated  cropland  would  be  lost.  This  would  be  a  significant  economic 
loss  to  Beaver  County,  resulting  in  an  annual  reduction  of  $456,000  in 
gross  agricultural  income. 

3.  An  increased  particulate  level  in  the  air  over  Milford 
would  occur  as  a  result  of  blowing  dust  from  the  tailings  ponds.  The 
extent  of  this  increase  cannot  be  predicted  because  of  a  lack  of  data. 
Summary  of  alternative  plant  site  analysis.  Table  8-7  summarizes  the 
effect  of  major  components  of  the  proposed  project  for  each  alternative 
and  the  proposed  plant  site  location.   It  should  be  noted  that  all  the 
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Table  8-7.    Quantitative  summary  of  the  physical  components  of  the  proposed 

alunite  development  for  alternative  plant  sites  and  the  proposed  action 

Alternative    Alternative   Alternative  Proposed  action 

site  1 site  2 site  3 site  4 

Main  access  road 
to  plant  -  Rl 
(miles)  15  17      Pave  existing       10 

road  to 
Minersville 


Disturbed  area 
(acres) 

Road  from  plant 
site  to  mine  -  R2 
(miles) 

150 
1 

170 

1 

Pave  existing 

road  to 
Minersville 

21 

90 
5 

Disturbed  area 
(acres) 

10 

10 

210 

Within  conveyor 
R/W 

Road  from  plant 
site  to  U.P. 
railroad  -  R3 
(miles) 

36 

18 

19.5 

20 

Disturbed  area 
(acres) 

W 

ithin  RR 
Dur  R/W 

W 
S| 

ithin  RR 
Dur  R/W 

Within  RR 
spur  R/W 

Within  RR 
spur  R/W 

Railroad  spur 
(miles) 

36 

18 

36 

21 

Disturbed  area 
(acres) 

360 

180 

360 

190 

Conveyor 
(miles) 

0 

0 

0 

5 

Disturbed  area 
(acres) 

0 

0 

0 

64 

Water  lines 
(miles) 

23 

25 

32a 

18 

Disturbed  area 
(acres) 

80 

90 

120a 

66 

Communication 
facil ities 
Disturbed  area 
(acres) 

7 

7 

40 

7 

Balance  of 
disturbed  area 
(acres) 

1 

,992 

1. 

,992 

1,992 

1,992 

Total  disturbed 
area  (acres) 

2, 

,599 

2. 

,449 

2,722 

2,409 

Assuming  water  would  be  pumped  from  proposed  well  field  in  Wah  Wah  Valley. 
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alternatives  would  result  in  more  disturbed  acres  than  the  proposed 
action. 

In  addition  to  differences  in  total  disturbance  for  alternative 
plant  sites,  there  would  be  differences  in  the  types  of  vegetation  and 
wildlife  habitat  that  would  be  affected.  Table  8-8  summarizes  disturb- 
ance by  vegetative  communities  and  table  8-9  summarizes  disturbance  by 
major  wildlife  habitat.   Impacts  from  this  disturbance  would  be  the  same 
as  those  described  in  the  impact  analysis  of  the  proposed  action. 


Table  8-8.     Acres  of  each  vegetative  community  that  would  be 
disturbed  at  alternate  plant  site  locations 


PLANT  SITE 


Alternative    Alternative    Alternative      Proposed 
site  1 site  2 site  3 action  site  4 

Pinyon-juniper   766        1,954  553  460 

community 

Mixed  shrub    1,439  325        2,124        1,914 

community 

Shadscale        20  20  0  20 

community 

Revegetated     374  150  45  15 

community 

Total         2,599         2,449         2,722         2,409 
disturbance 
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Table  8-9, 


Plant  site 


Total  acres  of  major  wildlife  habitat  that  would  be 
disturbed  at  alternative  plant  site  locations 


Deer 


Antelope 


Wild  horses 


Alternative 

1,764 

site  1 

Alternative 

2,124 

site  2 

Alternative 

733 

site  3 

Proposed  action 

540 

site  4 

1,160 


325 


2,124 


1,914 


899 


874 


618 


540 


ALTERNATIVE  ROAD  SYSTEM 

Figure  8-6  shows  an  alternative  road  system  for  the  proposed  al unite 
project.  This  system  would  not  replace  but  includes  the  road  network 
described  in  Chapter  1  (Roads  Rl ,  R2,  and  R3),  plus  two  additional 
roads.  These  two  additional  roads  would  provide  direct  access  from  the 
proposed  plant  site  to  Minersville  and  Cedar  City.  The  proposed  action 
would  provide  direct  highway  access  only  to  Milford.  Table  8-10  summarizes 
data  on  the  alternative  transportation  system. 

It  is  anticipated  that  the  applicant  would  build  and  maintain  the 
road  from  the  processing  plant  to  the  al unite  mine  (R2)  and  the  road 
from  the  processing  plant  to  the  railroad  siding  (R3).  It  is  likely 
that  the  major  access  highway  (Rl )  from  Utah  Highway  21  to  the  processing 
plant  would  be  built  and  maintained  by  Beaver  County.  Beaver  County 
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does  not  have  the  resources  to  build  this  major  access  highway  and  they 
are  in  the  process  of  identifying  potential  sources  of  financial  assistance. 

At  the  present  time  there  are  no  proposals  from  either  the  applicant 
or  government  agencies  to  build  or  reconstruct  the  alternate  roads  to 
Minersville  and  Cedar  City.  Officials  of  the  State  Highway  Department 
have  stated  that  the  state  cannot  legally  participate  in  the  construction 
of  any  of  the  roads  that  would  be  required  for  the  project.   It  is 
possible  that  Beaver  County  could  reconstruct  the  13  miles  of  road 
necessary  to  provide  major  access  from  Minersville.  However,  the  alternate 
road  from  the  proposed  plant  site  to  Cedar  City  would  require  participation 
by  both  Beaver  and  Iron  counties.  Beaver  County  would  be  responsible 
for  6  miles  of  new  construction  and  Iron  County  would  be  responsible  for 
14  miles  of  new  construction  and  reconstruction  of  24  miles  of  the  Lund 
Highway. 

Construction  of  the  alternate  road  to  Cedar  City  would  result  in  an 
additional  removal  of  58  acres  of  antelope  habitat.  The  small  increase 
would  not  be  significant.  No  additional  deer  or  wild  horse  habitat 
would  be  affected. 

A  total  of  194  additional  acres  of  vegetation  and  soil  would  be 
removed  or  disturbed  by  the  alternate  road  system.  This  includes  19 
acres  of  the  shadscale  community  and  175  acres  of  the  mixed  shrub-grass 
community.  This  additional  disturbance  represents  only  a  7  percent 
increase  in  the  amount  of  disturbance  that  would  occur  from  the  proposed 
project  and  would  not  result  in  a  significant  increase  in  impacts  to 
soils  or  vegetation. 
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The  alternative  road  system  would  reduce  the  driving  distance 
between  Cedar  City  and  the  plant  site  from  90  miles  to  about  54  miles. 
This  shorter  distance  could  induce  a  larger  portion  of  the  increased 
population  to  live  in  Cedar  City.  However,  it  is  expected  that  increases 
in  population  to  Cedar  City  would  be  relatively  small  since  a  majority 
of  the  employees  at  the  al unite  project  would  not  be  willing  to  drive 
110  miles  a  day  to  and  from  work. 

Any  increase  in  the  number  of  new  residents  living  in  Cedar  City 
would  increase  the  socioeconomic  impacts.  However,  as  discussed  in  the 
Socioeconomic  section  of  Chapter  3,  Cedar  City  has  the  capability  to 
handle  population  growth  and  the  small  increase  that  would  result  from 
the  alternate  road  system  would  not  have  a  significant  impact. 

ALTERNATIVE  COMMUNICATIONS 

Telephone  communications  could  be  established  using  a  ground  line 
instead  of  the  proposed  microwave  repeater  site  described  in  Chapter  1. 
A  line  could  be  buried  along  the  Union  Pacific  Railroad  line  from  Milford 
to  the  takeoff  point  of  the  proposed  railroad  spur.  This  line  would 
connect  with  a  line  that  would  be  buried  within  the  railroad  spur  right- 
of-way  to  the  processing  plant  site.  The  underground  cable  from  the 
processing  plant  to  the  takeoff  point  could  be  installed  during  construc- 
tion of  the  railroad  spur. 

No  additional  adverse  impacts  would  result  from  installation  of  an 
underground  telephone  line  within  the  railroad  spur  right-of-way.  Minor 
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impacts  would  occur  in  establishing  a  buried  telephone  line  along  the 
existing  railroad  line,  specifically  loss  of  vegetative  cover  and  soil 
disturbance.  Assuming  that  a  strip  10  feet  wide  and  12  miles  long  would 
be  disturbed,  an  additional  14  acres  of  vegetation  and  soil  would  be 
disturbed.  However,  since  the  proposed  microwave  repeater  site  would 
require  disturbance  of  7  acres,  the  net  additional  increase  would  be  7 
acres. 

The  existing  railroad  line  is  located  in  an  area  where  artificial 
revegetation  would  be  impossible  and  restoration  of  disturbed  areas 
would  depend  on  natural  revegetation. 

ALTERNATIVE  LAND  ACQUISITION  BY  APPLICANTS 

The  5,298  acres  of  land  required  for  the  processing  plant  complex 
could  be  acquired  by  a  private  exchange.  Land  of  suitable  value  could 
be  acquired  by  the  applicant  and  exchanged  with  the  Bureau  of  Land 
Management. 

Impacts  would  be  essentially  the  same  as  an  exchange  with  the  State 
of  Utah.  A  potential  beneficial  impact  could  be  the  possibility  of  BLM 
acquiring  private  property  that  is  critical  for  management  of  national 
resource  lands.  A  preliminary  evaluation  of  the  lands  offered  by  the 
State  of  Utah  has  not  identified  any  critical  resource  values  for  these 
lands.  Since  offered  lands  for  a  private  exchange  have  not  been  identified, 
specific  impacts  cannot  be  determined. 
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CHAPTER  9 
CONSULTATION  AND  COORDINATION 

INTRODUCTION 

The  consultation  and  coordination  with  the  public  and  other  govern- 
ment agencies  conducted  during  the  preparation  of  this  environmental 
statement  are  summarized  in  this  chapter.  Items  discussed  include  a 
brief  history;  organization  of  the  interagency  team;  federal,  state, 
local,  and  public  contacts;  adherence  to  mandatory  federal  laws;  and 
significant  meetings  that  were  held.  Organizations  that  were  sent  a 
copy  of  the  draft  statement  for  review  and  written  comments  on  its 
adequacy  are  listed.  Those  who  responded  with  comments  are  also  noted. 

HISTORY  OF  CONSULTATION  AND  COORDINATION 

On  December  27,  1974,  Alumet  submitted  an  Environmental  Impact 
Assessment  to  the  Fillmore  District  Manager,  BLM,  on  the  proposed  alunite 
project.  The  letter  of  transmittal  stated  that  it  was  the  intent  of  the 
company  to  pursue  and  secure  all  appropriate  permits  to  allow  implementa- 
tion of  the  project.  An  interagency-appl icant  meeting  was  held  on  May 
13-14,  1975.  The  purpose  of  the  meeting  was  to  identify  any  areas  in 
which  there  was  a  need  for  supplemental  information  from  the  applicant. 
The  Area  Mining  Supervisor,  U.S.  Geological  Survey,  identified  the  need 
for  a  more  detailed  mining  plan.  The  Water  Resources  Division  of  U.S. 
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Geological  Survey  requested  additional  information  on  ground  water 
supply  and  possible  impacts  to  ground  water.  The  Regional  Director  of 
the  Bureau  of  Reclamation  expressed  concerns  about  the  information 
provided  on  limestone  conversion,  air  and  water  quality,  biological 
data,  aesthetics,  atmospheric  emissions,  and  revegetation.  The  Utah 
State  Planning  Coordinator  identified  the  need  for  additional  information 
on  roads,  transportation,  land  tenure,  wildlife,  and  the  impact  of 
increased  population  on  recreation  use.  The  Regional  Forester  of  the 
U.S.  Forest  Service  requested  additional  information  on  the  probable 
source  of  coal.  The  Director  of  the  Bureau  of  Mines  expressed  concerns 
about  the  economics  of  al unite  production  and  provided  input  on  potential 
emissions.  The  Deputy  Director  of  Health,  Utah  Bureau  of  Environmental 
Health,  identified  the  need  for  additional  information  on  potential  air 
and  water  quality  impacts,  sanitation,  and  solid  waste  disposal.  Written 
comments  on  the  adequacy  of  the  proposal  were  submitted  to  the  Fillmore 
District  Manager. 

On  May  30,  1975  Alumet  responded  with  a  written  submission  of 
answers  to  questions  raised  at  the  May  13-14,  1975  meeting.  On  June  23, 
1975  BLM  sent  a  letter  requesting  additional  information  on  the  proposal. 
Alumet  responded  to  this  request  on  July  18,  1975.  The  BLM  requested 
and  received  additional  information  from  Alumet  on  a  continuing  basis 
during  preparation  of  the  draft  statement. 

A  series  of  meetings  in  May,  June,  and  July  of  1975  were  held  for 
the  purpose  of  producing  a  statement  preparation  plan.  The  Bureau  of 
Land  Management  (BLM)  incorporated  the  input  and  review  comments  from 
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other  agencies  into  the  draft  statement  preparation  plan.  The  Director 
of  BLM  approved  the  statement  preparation  plan  in  October  1975  and 
directed  the  Utah  State  Director  to  take  lead  responsibility  for  the 
preparation  of  the  alunite  environmental  impact  statement.  The  Cedar 
City  Environmental  Project  Office  was  given  the  responsibility  for 
preparing  the  statement.  The  statement  preparation  team  was  assembled 
and  started  work  on  the  statement  in  December  1975. 

After  publication  and  release  of  the  draft  statement,  a  series  of 
meetings  were  held  with  representatives  of  BLM,  Environmental  Protection 
Agency,  and  the  State  Bureau  of  Air  Quality.  Since  information  in  the 
draft  raised  the  possibility  that  existing  Class  II  air  quality  standards 
could  be  exceeded,  it  was  felt  that  additional  model  verification  was 
needed.  Based  on  air  quality  modeling  done  by  EPA  and  the  State  Bureau 
of  Air  Quality,  it  was  agreed  that  the  original  proposed  plant  site 
would  not  allow  compliance  with  either  Class  II  or  Class  III  standards. 
Modeling  was  completed  for  several  other  plant  sites  and  it  was  found 
that  moving  the  plant  site  about  1.5  miles  to  the  northeast  would  ensure 
that  Class  III  standards  could  be  met.  The  State  of  Utah  has  subsequently 
applied  to  have  the  area  redesignated  from  Class  II  to  Class  III  and  the 
applicant  has  submitted  an  amended  processing  plant  site  location. 

ORGANIZATION  OF  THE  INTERAGENCY  TEAM 

The  interagency  team  organized  to  prepare  the  ES  included  personnel 
from  BLM,  the  U.S.  Geological  Survey,  and  the  Bureau  of  Mines.  In 
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October,  1975  the  interdisciplinary  EIS  team  was  organized  under  the 
leadership  of  a  team  leader  in  the  Cedar  City  District  Office,  Cedar 
City,  Utah.  The  Director  of  BLM  sent  a  memorandum  to  the  Director  of 
the  Bureau  of  Mines  on  November  14,  1975  requesting  a  team  member  to 
evaluate  the  processing  plant  portion  of  the  proposed  project.  The 
Bureau  of  Mines  named  a  team  member  on  December  5,  1975.  On  November 
10,  1975  BLM  requested  the  U.S.  Geological  Survey  to  designate  two  team 
members  to  evaluate  the  hydrology  and  mining  portions  of  the  proposal. 
These  team  members  were  also  named  during  December  of  1975.  The  balance 
of  the  EIS  team  was  composed  of  BLM  personnel  from  Utah. 

The  team  personnel  represented  broad  categories  of  environmental 
expertise  including  metallurgy,  air  quality,  soils,  vegetation,  hydrology, 
wildlife,  socioeconomics,  geology,  mining,  land  uses,  cultural  resources, 
and  scenic  and  recreational  resources.  The  13  team  members  utilized  an 
interdisciplinary  team  approach  in  their  analyses  and  writing  during  the 
preparation  of  the  statement. 

INTERAGENCY  AND,  PUBLIC  CONTACT  ACTIVITIES 

Federal  contacts.  Table  9-1  reflects  the  number  and  extent  of  federal 
contacts  initiated  and  action  completed  in  preparation  of  the  draft 
statement. 
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Table  9-1.     Federal   contacts 


Agency 


Nature  of 
Contact 


Response 
Received 


Action 
Taken 


U.S.  Forest  Service 


Request  for 
data  assistance 


U.S.  Geological  Survey   Request  staff  & 

data  assistance 


U.S.  Bureau  of  Mines 


Request  staff  & 
data  assistance 


Yes      Provided  data 

on  recreation  use 

Yes      Provided  two  staff 
members  &  data 
on  mining,  geology, 
and  hydrology 

Yes      Provided  one  staff 
member  &  data 
on  processing  and 
emissions 


National  Park  Service 


Request  data 
assistance  & 
statement  of 
interest 


Yes      Provided  data  on 

recreation  use  and 
air  quality 


Soil  Conservation 
Service 


Federal  Aeronautics 
Administration 


Requested  data 
assistance 


Discussed  permits 
&  stack  lighting 


Yes      Provided  data  on 
soils  and  erosion 
potential 

Yes      Provided 
requested 
information 


Environmental 
Protection  Agency 


U.S.  Fish  and 
Wildl ife  Service 


Regional  Solicitor 


Bureau  of  Outdoor 
Recreation 


Request  statement  of    Yes 
interest,  air  quality 
data  assistance,  applic- 
able regulations  and 
standards  for  com- 
pliance with  Federal 
Water  Pollution 
Control  Act  and  Clean 
Air  Act  (Sec.  309) 

Compliance  with  the     Yes 
Fish  &  Wildlife  Coordina- 
tion Act,  Endangered 
Species  Act,  Sikes  Act, 
Bald  Eagle  Protection  Act; 
reqest  data  assistance 

Discuss  legal  Yes 

matters 

Statement  of  interest;   Yes 
compliance  with  Land  & 
Water  Conservation  Fund 
Act 


Provided  requested 
information  and 
data 


Provided  wildlife 
data  assistance; 
no  jurisdictional 
problems  were 
identified 


Provided 

legal  assistance 

Provided 

requested 

information 
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State  contacts.  Mr.  Milton  Weilenmann,  Utah  State  Historic  Preservation 
Officer  was  contacted  in  compliance  with  the  National  Historic  Preserv- 
ation Act,  and  his  comments  were  considered  in  preparation  of  the  state- 
ment. All  divisions  of  Utah  State  Government  having  jurisdictional 
interests  in  the  project  have  been  contacted.  The  following  state 
agencies  supplied  data  and  information: 
Agency  Data  or  information  supplied 

Division  of  Health  Information  on  standards  and  regula- 

tions for  air  and  water  quality, 
sanitation,  occupational  health; 
air  quality  data 

Division  of  Parks  and  Recreation       Recreation  use  data 

Division  of  Wildlife  Resources        Wildlife  data,  identification  of 

potential  impacts 

Department  of  Transportation  Vehicle  use  data,  maintenance  and 

construction  information 

State  Engineer's  Office  Water  rights  information 

Division  of  Oil,  Gas  and  Mining        Information  on  Mined-land  Reclamation 

Act 

Division  of  Water  Resources  Hydrologic  data 

The  following  state  agencies  were  contacted  for  general  information 

and  coordination: 

Office  of  the  Governor 

Office  of  the  State  Planning  Coordinator 

Division  of  Health 

Division  of  State  Lands 

Department  of  Natural  Resources 

Utah  State  University 

Southern  Utah  State  College 
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Local  contacts.  Many  public  officials  at  the  local  level  have  been 
contacted  concerning  the  proposed  project.  Their  views  and  comments 
were  considered  in  the  preparation  of  the  statement.  The  following  have 
been  consulted: 

Five  County  Association  of  Governments 

Beaver  County  Commission 

Iron  County  Commission 

Beaver  County  Planning  Commission 

Mayor  and  City  Council  of  Mil  ford,  Utah 

Mayor  of  Minersville 

Mayor  of  Beaver 

Mayor  of  Cedar  City 

City  Manager  of  Cedar  City 

Beaver  County  School  District 

Iron  County  School  District 

The  Beaver  County  Planning  and  Development  Council  provided  a 
forum  for  close  coordination  and  consultation  with  local  officials 
in  Beaver  County. 

Publ ic  meetings.  Alumet  officials  conducted  meetings  on  September  17, 
1974  in  Salt  Lake  City,  Utah  and  on  October  23,  1974  in  Milford,  Utah, 
to  inform  the  public  of  the  project. 

The  BLM  held  public  meetings  in  Cedar  City  on  March  30,  1976,  in 
Milford  on  March  31,  1976,  and  in  Salt  Lake  City  on  April  1,  1976. 
These  meetings  were  held  to  give  the  public  an  opportunity  to  express 
their  concerns  about  the  proposed  al unite  project. 
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COORDINATION  IN  REVIEW  OF  THE  DRAFT  STATEMENT 

The  draft  statement  was  sent  to  the  federal,  state,  and  local 
agencies  listed  below.  These  agencies  have  jurisdiction  or  expertise  in 
the  proposed  action  and  potential  environmental  impacts.  The  draft 
statement  was  also  sent  to  the  nongovernmental  organizations  listed. 
Agencies  and  organizations  who  responded  with  comments  are  designated 
with  an  asterisk.  Approximately  450  copies  of  the  draft  were  distributed 
for  public  review  and  comment. 
Federal  agencies 

Department  of  the  Interior 
*Bureau  of  Reclamation 
*Bureau  of  Indian  Affairs 
*Bureau  of  Outdoor  Recreation 
*Fish  and  Wildlife  Service 
^Geological  Survey 
*National  Park  Service 
*Bureau  of  Mines 

*Mining  Enforcement  and  Safety  Administration 
*0ffice  of  the  Solicitor 
Department  of  Agriculture 
Forest  Service 
*Soil  Conservation  Service 
^Environmental  Protection  Agency 
*Department  of  Health,  Education  and  Welfare 
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*Department  of  Commerce 

*National  Oceanic  and  Atmospheric  Administration 

*Federal  Aviation  Administration 

*Department  of  Transportation 

*Federal  Energy  Administration 

*Department  of  Housing  and  Urban  Development 

Department  of  Labor 

Occupational  Safety  and  Health  Administration 
State  agencies 

*State  of  Utah 

Office  of  State  Planning  Coordinator 
Local  agencies 

*Beaver  County  Commission 

City  of  Mil  ford,  Utah 

City  of  Minersville,  Utah 

City  of  Beaver,  Utah 

Iron  County  Commission 

City  of  Cedar  City,  Utah 

*Beaver  County  Planning  and  Development  Council 

Five  County  Association  of  Governments 
Nongovernment  organizations 

*Alumet  Company 

American  Horse  Protection  Association 

Archeological  Society  of  Utah 

Beaver  County  Cattlemen's  Associaton 
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Beaver  County  Jeep  Patrol 

*Beaver  County  News 

Beaver  Press 

Beaver  Wildlife  Federation 

Brigham  Young  University 

*Brouwer  Construction  Company 

California  Pacific  Utilities 

*Cannon  Livestock  Company 

Cedar  City  Business  and  Professional  Women's  Club 

*Cedar  City  Chamber  of  Commerce 

Cedar  City  League  of  Women  Voters 

Cedar  City  Wildlife  Federation 

Color  Country  Spectrum 

*Crone,  Martie 

Environmental  Defense  Fund 

Escalante  Valley  REA 

Escalante  Wilderness  Committee 

*First  Security  Company 

*Ford,  Pat 

Friends  of  the  Earth 

Guymon  Livestock 

*Hassell,  Robert  H. 

Hatch  Livestock 

Iron  County  Cattlemen's  Association 

Iron  County  Record 
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*ISSUE 

Kaiser  Exploration  and  Mining  Company 

Lamoreaux  Livestock 

*Martin,  Peter  S.  and  Others 

Lewis  and  Associates 

Mil  ford  Chamber  of  Commerce 

Mil  ford  Lions  Club 

Milford  Wildlife  Association 

National  Mustang  Association 

National  Resource  Defense  Council 

National  Wilderness  Society 

National  Wildlife  Federation 

*Persons,  Melvin  A. 

Phillips  Petroleum  Company 

Pro-Utah 

*Representative  Allan  Howe 

Rocky  Mountain  Center  on  Environment 

Save  Our  Canyon's  Committee 

*Sierra  Club 

SWRCC  Wilderness  Society 

*Tabor,  Steve 

*The  Wilderness  Society 

Twin  "M"  Soil  Conservation  District 

Utah  Aubudon  Society 

Utah  Association  of  Soil  Conservation  District 


9-11 


CONSULTATION  -  COORDINATION 


Utah  Cattlemen's  Association 

*Utah  Environmental  Center 

Utah  Farm  Bureau 

Utah  Gem  Society 

Utah  Institute  of  Planners 

Utah  League  of  Women  Voters 

Utah  Mining  Association 

Utah  Nature  Study  Society 

Utah  Power  and  Light 

Utah  Sportsman's  Association 

Utah  State  University 

Utah  Wildlife  and  Outdoor  Recreation  Federation 

Utah  Wildlife  Federation 

Utah  Wool  growers 

Wasatch  Gem  Society 

Wasatch  Mountain  Club 

Weber  State  College 

WHOA 

*Wintch  Livestock 

Women's  Conservation  Council  of  Utah 
Public  hearings  or  meetings.  Public  hearings  were  held  in  Milford,  Utah 
on  November  30,  1976  and  in  Salt  Lake  City,  Utah  on  December  1,  1976. 
These  hearings  were  presided  over  by  an  Administrative  Law  Judge  and  a 
transcript  was  made  of  the  proceedings.  The  purpose  of  the  hearings  was 
to  give  interested  citizens  an  opportunity  to  comment  on  the  adequacy  of 
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the  draft  statement.  Comments  received  from  the  public  have  been  consid- 
ered in  the  preparation  of  the  final  environmental  statement. 

PUBLIC  REVIEW  OF  THE  DRAFT  ENVIRONMENTAL  STATEMENT 

The  Cedar  City  District  Manager,  Bureau  of  Land  Management  received 
a  total  of  37  letters  commenting  on  the  draft  environmental  statement. 
Oral  testimony  was  received  from  14  people  at  the  hearings  held  in 
Milford  and  Salt  Lake  City,  Utah.  Table  9-2  lists  the  agency,  organization 
or  individual  who  submitted  written  comments  and  Table  9-3  lists  the 
individuals  who  testified  at  the  hearings. 

Written  comments.  All  written  comments  and  the  hearing  transcripts  have 
been  sent  with  the  final  environmental  statement  to  the  Secretary  of 
the  Interior  and  the  Council  on  Environmental  Quality.  All  comments 
were  reviewed  and  considered  in  the  preparation  of  the  final  environmental 
statement.  Comments  which  presented  new  data,  questioned  facts  and/or 
analyses,  or  raised  questions  or  issues  bearing  directly  upon  the 
environmental  effects  of  the  proposed  action  were  used  in  revising  the 
text  or  were  responded  to  in  this  section.   In  many  cases,  the  response 
to  comments  indicates  that  recommended  changes  have  been  made  in  the 
final  statement. 

All  the  written  comments  received  are  reproduced  in  the  following 
section.  Substantive  comments  on  the  adequacy  of  the  draft  statement 
are  designated  by  capital  letters.  The  response  to  these  comments  is 
given  on  the  other  half  of  the  page.   In  the  case  of  comments  which 
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expressed  approval  or  disapproval  of  the  proposed  action,  or  raised 
economic  issues,  no  response  has  been  made.  However,  all  comments  will 
be  considered  in  the  decision-making  process. 

Table  9-2.     Comment  letters  received 

Index 

Number Agency,  Organization,  or  Individual 

1.  U.S.  Department  of  Commerce 

2.  U.S.  Department  of  Transportation 

3.  Federal  Aviation  Administration 

4.  Utah  Department  of  Development  Services 

5.  Melvin  A.  Persons,  Sr. 

6.  Robert  H.  Hassell 

7.  Marti e  Crone 

8.  Wintch  Livestock 

9.  Peter  S.  Martin  and  Others 

10.  Lou  Brouwer 

11.  Utah  Department  of  Transportation 

12.  Steve  Tabor 

13.  Soil  Conservation  Service,  U.S.D.A. 

14.  Pat  Ford 

15.  U.S.  Department  of  Health,  Education  and  Welfare 

16.  Congressman  Allan  T.  Howe 

17.  First  Security  Company 

18.  Mining  Enforcement  Safety  Administration,  U.S. D.I. 

19.  The  Wilderness  Society 

20.  Federal  Energy  Administration 

21.  Alunite  Planning  and  Development  Council 

22.  Cannon  Livestock  Company 

23.  Alumet  Company 

24.  National  Park  Service,  U.S. D.I. 

25.  Bureau  of  Reclamation,  U.S. D.I. 

26.  Fish  and  Wildlife  Service,  U.S. D.I. 

27.  Bureau  of  Outdoor  Recreation,  U.S. D.I. 

28.  U.S.  Department  of  Commerce 

29.  Bureau  of  Indian  Affairs,  U.S. D.I. 

30.  Environmental  Protection  Agency 

31.  U.S.  Department  of  Housing  and  Urban  Development 

32.  Utah  Environment  Center 

33.  Office  of  the  Solicitor 

34.  Utah  State  Planning  Coordinator's  Office 

35.  Utah  Division  of  Health 

36.  Utah  Division  of  Wildlife  Resources 

37.  Utah  Department  of  Agriculture 
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Table  9-3.     Individuals  testifying  at  hearings 


Speaker 

Representing 

Locatior 

i 

Garth  Jones 

Utah  State  Legislator 

Milford 

Royce  Chamberlain 

Cedar  City  Chamber  of 
Commerce 

Milford 

N.E.  Wilson 

Self 

Milford 

Al  Kirk 

Milford  Industrial 
Foundation 

Milford 

John  Wintch 

Wintch  Livestock 

Milford 

William  R.  Tipton 

Alumet  Company 

Milford 

Fred  Harris 

Beaver  County  Commission 

Milford 

Ray  Juvelin 

Self 

Milford 

William  R.  Tipton 

Alumet  Company 

Salt  Lake 

City 

Dale  B.  Carpenter 

State  Board  of  Industrial 
Development 

Salt  Lake 

City 

Mike  Homer 

National  Contractors  Assoc. 

Salt  Lake 

City 

Nina  Dougherty 

Sierra  Club 

Salt  Lake 

City 

Bob  Bernick 

Walker  Bank  and  Trust  Co. 

Salt  Lake 

City 

Marious  Gedgaugas 

Environmental  Protection 
Agency 

Salt  Lake 

City 
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APPENDIX  A 

Description  of  soil  associations 

Association  97.  This  association  consists  of  85  percent  Typic 
Torrifluvents  and  15  percent  Typic  Calciorthids.  They  are  forming  in 
material  derived  from  basic  and  intermediate  igneous  and  limestone 
rocks.  Slopes  range  from  2  to  15  percent  but  are  dominantly  3  to  7 
percent.  They  occur  at  elevations  ranging  from  5,000  to  5,400  feet 
above  sea  level  with  some  small  areas  ranging  to  5,700  feet,  on  an 
easterly  exposure.  They  are  principally  long  alluvial  fans. 

The  Torrifluvents  are  deep  and  moderately  deep,  gravelly,  medium 
and  moderately  coarse  textured  soils. 

The  Calciorthids  are  deep,  gravelly,  medium  and  moderately  coarse 
textured  with  a  strong  lime  horizon  occurring  about  12  to  17  inches. 

These  soils  have  a  water-holding  capacity  ranging  from  4  to  10 
inches  in  a  5-foot  profile.  The  area  is  slightly  eroded.  Average 
annual  precipitation  is  from  7  to  8  inches. 

The  vegetal  cover  consists  of  yellowbrush,  winterfat,  big  sagebrush, 
rubber  rabbitbrush,  galleta,  threeawn,  Indian  ricegrass,  cheatgrass,  and 
globemallow. 

The  soils  in  this  unit  occur  in  the  Desert  Loam  and  Desert  Gravelly 
Loam  range  sites. 

Association  99.  This  association  consists  of  75  percent  Typic 
Calciorthids,  17  percent  Typic  Torrifluvents,  6  percent  Typic  Torripsam- 
ments,  and  2  percent  Lithic  Torriorthents.  They  are  forming  on  long, 
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broad,  alluvial  fans  from  material  derived  from  igneous  and  sedimentary 
rocks.  Slopes  range  from  2  to  15  percent  on  an  easterly  facing  aspect. 
Elevations  range  from  4,600  to  6,600  feet  above  sea  level,  primarily  on 
broad  alluvial  fans  and  in  alluvial  coves  with  an  easterly  exposure. 

The  Calciorthids  are  deep  and  moderately  deep,  well  drained,  medium, 
moderately  coarse  and  coarse  textured  with  a  weakly  cemented  lime  horizon 
at  about  14  to  20  inches.  These  soils  are  gravelly  at  about  16  inches 
and  the  texture  is  moderately  fine;  however,  the  weakly  cemented  horizon 
is  present. 

The  Torrifluvents  are  deep  and  moderately  deep,  well  drained, 
gravelly,  medium  to  moderately  coarse  textured  and  highly  stratified 
throughout.  These  areas  are  generally  quite  narrow. 

The  Torripsamments  consist  of  areas  of  blow  sand  (dunes)  partic- 
ularly in  the  area  of  Sand  Wash  toward  Snake  Pass. 

The  Lithic  Torriorthents  are  shallow,  well  drained,  gravelly,  and 
cobbly,  with  medium  textured  soil. 

The  moisture-holding  capacity  ranges  from  less  than  2  inches  for 
the  Calciorthids  and  Lithic  Torriorthents  to  6  or  7  for  the  Torrifluvents 
for  a  depth  of  5  feet.  These  soils  are  slightly  to  severely  eroded. 
Average  annual  precipitation  is  6  to  8  inches. 

Vegetal  cover  is  shadscale,  winterfat,  bud  sagebrush,  galleta, 
Indian  ricegrass,  cheatgrass,  and  halogeton  with  small  percentages  of 
black  sage,  kochia,  horsebrush,  rubber  rabbitbrush,  Brigham  tea,  globe- 
mallow,  and  squirrel  tail . 
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The  soils  in  this  association  occur  in  the  Desert  Loam,  Desert 
Gravelly  Loam,  Desert  Sand  and  Desert  Shallow  Loam  range  sites. 

Association  100.  This  association  consists  of  40  percent  Xerollic 
Calciorthids,  20  percent  Xerollic  Haplargids,  20  percent  Xeric  Torriflu- 
vents,  15  percent  Lithic  Xerollic  Camborthids,  and  5  percent  rock  outcrops. 
They  are  forming  in  material  derived  from  acid,  basic  and  intermediate 
igneous  and  sedimentary  rock.  Slopes  range  from  3  to  50  percent.  Elevations 
range  from  5,400  to  7,400  feet  above  sea  level  but  are  dominantly  5,440 
to  6,800  feet,  on  rolling  hills  and  mountain  slopes. 

The  Calciorthids  are  deep,  well  drained,  gravelly,  medium  and 
moderately  coarse  textured,  with  a  strong  lime  horizon  occurring  at  18 
to  24  inches;  at  some  locations  there  are  lime  cemented  hardpans  that 
occur  at  depths  of  10  to  15  inches. 

The  Haplargids  are  deep,  well  drained,  medium  textured  and  gravelly 
medium  textured  soils  with  a  textured  B  horizon  between  10  and  20  inches. 
These  soils  are  predominantly  on  a  north  and  northeast  aspect. 

The  Torrifluvents  are  chiefly  in  small  valleys  and  a  few  isolated 
small  fans.  They  are  deep  and  moderately  deep,  well  drained  and  highly 
stratified. 

The  Lithic  Camborthids  are  shallow,  well  drained,  gravelly  and 
cobbly  with  a  B  horizon  at  about  8  to  14  inches.  They  are  generally  on 
west  and  south  aspects. 

The  water-holding  capacity  of  these  soils  ranges  from  less  than  2 
to  7.5  inches  for  a  depth  of  5  feet.  They  have  a  moderate  erosion 
hazard.  The  average  annual  precipitation  is  8  to  12  inches. 


A-3 


APPENDIXES 


Vegetal  cover  is  big  sagebrush,  juniper,  yellowbrush,  blackbrush, 
black  sagebrush,  range  ratany,  Brigham  tea,  Indian  ricegrass,  squirreltail , 
galleta,  needle  and  thread,  Russian  thistle,  sand  dropseed,  and  penstemon. 

The  soils  in  this  association  occur  in  Semidesert  Loam,  Semidesert 
Gravelly  Loam  and  Semidesert  Shallow  Loam  range  sites.  There  are  no 
range  sites  for  rock  outcrops. 

Association  104.  This  association  consists  of  30  percent  Lithic 
Torriorthents,  30  percent  Typic  Calciorthids,  10  percent  Typic  Torrifluvents 
and  30  percent  rock  outcrops.  These  soils  are  forming  in  material  from 
limestone  and  basic  intermediate  igneous  rocks.  Slopes  range  from  10  to 
60  percent  with  10  to  40  percent  predominating.  Elevations  range  from 
5,400  to  6,700  feet  above  sea  level  on  all  exposures.  They  occur  on 
mountain  slopes. 

The  Lithic  Torriorthents  are  shallow,  well  drained,  gravelly  and 
cobbly  and  because  of  steep  slopes  are  susceptible  to  erosion.  They 
have  a  water-holding  capacity  of  less  than  2  inches. 

The  Calciorthids  are  moderately  deep,  gravelly,  medium  and  moderately 
coarse  textured  and  occur  primarily  on  the  west  and  southwest  slopes. 
Erosion  hazard  is  severe  and  water-holding  capacity  is  3  to  6  inches  in 
a  5-foot  profile. 

The  Torrifluvents  are  a  very   minor  percentage  in  this  association 
but  generally  are  deep,  well  drained,  gravelly,  medium  and  moderately 
coarse  textured  with  a  water-holding  capacity  of  3.5  to  6  inches. 

The  average  precipitation  is  6  to  8  inches. 


A-4 


APPENDIX  A 


The  vegetation  consists  of  shadscale,  black  sagebrush,  Brigham  tea, 
galleta,  and  cheatgrass. 

The  soils  in  this  association  occur  in  Desert  Gravelly  Loam  and 
Desert  Shallow  Loam  range  sites. 

Association  122.  This  association  consists  of  15  percent  Lithic 
Haploxerolls,  15  percent  Lithic  Argixerolls,  25  percent  rock  outcrops, 
15  percent  Argixerolls,  15  percent  Calcixerolls,  10  percent  Haplargids 
and  5  percent  Torrifluvents.  They  are  forming  on  mountain  slopes  in 
residuum  and  colluvium  derived  from  igneous  and  sedimentary  rock.  The 
slopes  range  from  5  to  70  percent,  but  are  dominantly  10  to  45  percent. 
Elevation  is  dominantly  from  5,800  to  9,000  feet;  a  few  rocky  peaks 
extend  to  9,600  feet. 

The  Lithic  Haploxerolls  are  yery   shallow  and  shallow,  well  drained, 
gravelly  and  cobbly  gritty,  medium  or  moderately  coarse  textured  with 
bedrock  between  4  and  15  inches  below  the  surface. 

The  Lithic  Argixerolls  are  shallow,  well  drained,  with  a  gravelly 
and  cobbly  medium  textured  surface  soil,  a  gravelly  and  cobbly  moderately 
fine  textured  B2t  horizon,  and  bedrock  between  5  and  20  inches  below  the 
surface. 

The  Argixerolls  are  deep  and  moderately  deep,  well  drained,  non- 
gravelly  and  gravelly  moderately  coarse  and  medium  texture  on  the  surface, 
gravelly,  cobbly  and  stony  moderately  fine  textured  B2t  horizons,  gravelly, 
cobbly  and  stony  medium  and  moderately  fine  textured  C  horizons,  with 
the  strong  lime  horizon  forming  between  8  and  23  inches  below  the  surface. 
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The  Calcixerolls  are  deep  and  moderately  deep,  well  drained,  very 
gravelly,  gravelly,  cobbly  and  stony  medium  and  moderately  coarse  textured 
with  the  strong  lime  horizon  occurring  between  8  and  17  inches.  Small 
areas  of  these  soils  have  a  lime  cemented  hardpan  occurring  between  18 
and  21  inches. 

The  Haplargids  occur  on  the  lower  mountain  slopes,  generally  on 
south  and  west  facing  slopes  and  are  severely  eroded.  They  are  deep  and 
well  drained,  with  a  gravelly  medium  textured  surface,  gravelly  medium 
to  moderately  fine  textured  B2t  horizons,  and  weak  carbonate  accumulation 
on  top  of  the  bedrock  which  occurs  between  27  and  36  inches  below  the 
surface.  Some  cobbles  and  stones  occur  in  the  profile  in  certain  areas. 

The  Torrifluvents  occur  in  narrow  valleys.  They  are  deep  and 
moderately  deep,  well  drained,  gravelly  and  cobbly  medium  and  moderately 
coarse  textured. 

The  shallow  and  very  shallow  soils  will  hold  about  0.5  to  2.5 
inches  of  moisture  and  the  deep  and  moderately  deep  soils  will  hold 
approximately  3  to  10  inches  of  moisture  in  a  5-foot  profile.  Three- 
fourths  of  the  area  is  severely  eroded  and  the  rest  is  moderately  to 
slightly  eroded.  The  average  annual  precipitation  ranges  from  about  12 
to  20  inches. 

The  vegetal  cover  is  mainly  juniper,  pinyon  pine,  big  sagebrush, 

bitterbrush,  snakeweed,  Brigham  tea,  birchleaf  mountain  mahogany,  curlleaf 

mountain  mahogany,  bluebunch  wheatgrass,  squirreltail ,  Indian  ricegrass, 

threeawn,  western  wheatgrass,  tall  native  bluegrass,  cheatgrass,  peavine, 

and  pricklypear.  At  the  higher  elevations  ponderosa  pine,  foxtail  pine, 

white  fir,  and  douglas  fir  occur. 
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Range  sites  are  Upland  Stony  Hills  (J. P.),  Upland  Shallow  Loam, 
Upland  Shallow  Stony  Loam,  Upland  Loam,  Upland  Gravelly  Loam,  Upland 
Loam  (J.P.),  Upland  Gravelly  Loam  (J.P.),  Upland  Shallow  Hardpan  and 
Upland  Stony  Loam. 

Association  127.  This  association  consists  of  55  percent  Typic 
Natrargids  and  45  percent  Typic  Torrifluvents.  They  are  forming  on 
alluvial  alkali  bottoms  in  mixed  alluvium  derived  from  igneous  and 
sedimentary  rocks.  The  slopes  are  0  to  1  percent  and  elevations  range 
from  4,850  to  5,480  feet  above  sea  level. 

There  are  small  inclusions  of:  (1)  Typic  Calciorthids,  north  of 
Mil  ford  on  the  west  side  of  the  Beaver  River  channel,  that  are  gravelly 
and  nongravelly  moderately  coarse  to  moderately  fine  textured  with  the 
strong  lime  horizon  at  about  16  inches;  (2)  Typic  Calciorthids,  north  of 
Mil  ford  about  18  miles,  that  are  medium  and  moderately  fine  textured, 
strongly  alkali,  with  a  strong  lime  horizon  occurring  between  8  and  12 
inches;  (3)  Typic  Torrifluvents,  about  12  miles  north  of  Cedar  City, 
that  are  deep,  somewhat  poorly  and  moderately  well  drained,  stratified 
moderately  coarse  to  moderately  fine  textured  with  big  sagebrush,  rubber 
rabbitbrush,  alkali  sacaton,  saltgrass,  and  halogeton  vegetal  cover. 

The  Natrargids  are  deep,  well  and  moderately  well  drained,  calcareous, 
with  a  medium  textured  surface  soil,  moderately  fine  textured  B2t  horizon, 
medium  to  fine  textured  C  horizons  with  a  Bca  horizon  occurring  between 
7  and  12  inches  below  the  surface.  They  are  strongly  to  very   strongly 
alkaline  and  in  some  places  are  strongly  saline. 
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The  Torrifluvents  are  deep,  well  and  moderately  well  drained, 
calcareous,  moderately  to  very  strongly  alkaline  and  in  some  places 
strongly  saline,  and  medium  and  moderately  fine  textured. 

These  soils  will  hold  about  4  to  11  inches  of  available  water  for  a 
depth  of  5  feet.  There  is  slight  and  moderate  erosion.  The  average 
annual  precipitation  is  estimated  to  be  5  to  8  inches. 

The  vegetation  is  dominantly  shadscale,  greasewood,  bud  sagebrush, 
yellowbrush,  cheatgrass,  winterfat,  and  alkali  sacaton. 

These  are  Desert  Flats,  Desert  Salt  Flat,  Alkali  Bottoms  and  Desert 
Loam  range  sites. 
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Regional  Plant  Species  List 

SCIENTIFIC  NAME 

Grasses 

Agropyron  dasystachyum  (Hook.)  Scribn. 

Agropyron  desertorum  (Fisch.)  Schult. 

Agropyron  intermedium 

Agropyron  sibericum 

Agropyron  smithii  Rydb. 

Agropyron  spicatum  (Pursh)  Scribn.  &  Smith 

Aristida  longiseta  Steud. 

Bouteloua  gracilis  (H.B.K.)  Lag. 

Bromus  tectorum  L. 

Distich! is  stricta  (Torr.)  Rydb. 

Elymus  cinereus  Scribn.  &  Merr. 

Elymus  salinus  Jones 

Festuca  octoflora  Walt. 

Hi  1  aria  jamesii  (Torr.)  Benth. 

Hordeum  jubatum  L. 

Koelaria  cristata  (L.)  Pers. 

Oryzopsis  hymenoides  (R.  &  S.)  Riker 

Poa  nevadensis  Vasey 

Poa  secunda  Presl. 


COMMON  NAME 

Thickspike  Wheatgrass 
Crested  Wheatgrass 
Intermediate  Wheatgrass 
Siberian  Wheatgrass 
Western,  Bluestem  Wheatgrass 
Bluebunch  Wheatgrass 
Red  Threeawn 
Blue  Grama 
Cheatgrass 
Saltgrass 

Great  Basin  Wildrye 
Salina  Wildrye 
Sixweeks  Fescue 
Gall  eta 

Foxtail  Barley 
Junegrass 
Indian  Ricegrass 
Nevada  Bluegrass 
Sandberg  Bluegrass 
(continued) 
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SCIENTIFIC  NAMES 

Shrubs  (concluded) 

Si  tan ion  hystrix  (Nutt.)  J.G.  Smith 

Sporobolus  airoides  Torr. 

Sporobolus  cryptandrus  (Torr.)  Gray 

Stipa  comata  Trin.  &  Rupr. 


COMMON  NAMES 

Squirrel  tail 
Alkali  Sacaton 
Sand  Dropseed 
Needle-and-Thread 


Forbs 

Achillea  millefolium  L. 

Amarnathus  retroflexus  L. 

Ambrosia  acanthicarpa  Hook. 

Amsinkia  intermedia  Fisch.  &  Mey. 

Arabis  spp. 

Arenaria  kingii  (Wats.)  Jones 

Argomone  munita  Dur.  &  Hilg. 

Asperugo  procumbens  L. 

Aster  spp. 

Aster  arenosus  (Heller)  Blake 

Astragalus  amphioxys  Gray 

Astragalus  lentiginosus  var.  araneosus 
(Sheld.)  Barnbey 

Astragalus  lentiginosus  var.  sal inus 
(Howell )Barnbey 

Astragalus  marianus  (Rydb.)  Barnbey 

Astragalus  pinonis  Jones 


Yarrow 

Redroot 

Ragweed 

Fiddleneck 

Rockcress 

Sandwart 

Prickle  Poppy 

Catchweed 


Milkvetch 
Locoweed 


(continued) 


B-2 


APPENDIX  B 


SCIENTIFIC  NAME 

Forbs  (continued) 

Astragalus  platytropis  Gray 

Astragalus  straturensis  Jones 

Astragalus  tetrapterus  Gray 

Brassica  nigra  (L.)  Koch 

Calochortus  nuttallii  T.  &  G. 

Castilleja  linariaefolia  Benth.  ex  DC. 

Chaenactis  douglasii  (Hook)  H.  &  A. 

Chaenactis  macrantha  DC.  Eaton 

Chenopodium  album  L. 

Cirsium  arizonicum  (Gray)  Petrak. 

Cleome  serrulata  Pursh 

Comandra  umbel  lata  (L.)  Nutt. 

Corydalis  aurea  Willd. 

C rep is  accuminata  Nutt. 

Cynoglossum  officinale  L. 

Cymopterus  basalticus  Jones 

Cymopterus  jonesii  Coult.  &  Rose 

Delphinium  spp. 

Descurainia  sophia  (L.)  Webb. 

Eriogonum  cernuum  var.  viminale  (Stokes) 
Reveal  in  Munz 

Eriogonum  corymbosum  var.  glutinosum 
(Jones)  Jones 


COMMON  NAME 


Black  Mustard 

Sego  Lily 

Indian  Paintbrush 


Lambs  Quarters 
Crimson  Thistle 
Bee  Plant 
Bastard  Toadflax 
Golden  Corydalis 
Hawks  Beard 
Hounds  Tongue 


Larkspur 

Tansymustard 

Buckwheat 

Buckwheat 


(continued) 
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SCIENTIFIC  NAME 

Forbs  (continued) 

Eriogonum  inflatum  Torr.  &  Frem. 

Eriogonum  maculatum  Heller. 

Eriogonum  nidularium  Cov. 

Eriogonum  oval i folium  Nutt. 

Eriogonum  raceomosum  Nutt. 

Eriogonum  umbel  latum  Torr. 

Erysimum  asperum  DC. 

Euphorbia  fendleri  Torr.  &  Gray 

Gilia  aggregata  (Pursh)  Spreng. 

Grindell ia  squarrosa  (Pursh)  Dunal 

Halogeton  glomeratus  (Bieb.)  C.A.  Meyer 

He! ianthus  annuus  L. 

Heterothecia  villosa  (Pursh)  Shinners 

— ( v     * 

Hymenoxys  richardsonii  (Hook.)  Cockerell 

Iva  axillaris  Pursh 

Langloisia  setosissima  (T.&  G.)  Greene 

Lappula  occidental  is  (Wats.)  Greene 

Lepidium  perfoliatum  L. 

Leptodactylon  pungens  (Torr.)  Nutt. 

Lithospermum  incisum  Lehm. 

Lomatium  scabrum  (Coult.  &  Rose)  Mathias 

Lupinus  argenteus  Pursh 


COMMON  NAMES 

Buckwheat 

Buckwheat 

Buckwheat 

Buckwheat 

Buckwheat 

Buckwheat 

Wallflower 

Spurge 

Scarlet  Gilia 

Gumweed 

Halogeton 

Sunflower 

Telegraph  Plant 

Hymenoxys 

Poverty  Weed 

Stickseed 
Pepper  Grass 

Stoneseed 
Desert  Parsley 
Lupine 

(continued) 
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SCIENTIFIC  NAME 

Forbs  (continued) 

Lygodesmia  spinosa  Nutt. 

Machaeranthera  spp. 

Madia  glomerata  Hook. 

Marrubium  vulgare  L. 

Mentzelia  albicaulis  Dougl.  ex  Hook. 

Nicotiana  attenuata  Torr.  ex  Wats. 

Oenothera  caespitosa  Nutt. 

Penstemon  nanus  Keck 

Penstemon  palmeri  Gray 

Penstemon  spp. 

Phlox  hoodii  Richards 

Phlox  longi folia  Nutt. 

Polygonum  aviculare  L. 

Ranunculus  testiculatus  Crantz. 

Rumex  crispus  L. 

Salsola  kali  L. 

Sclerocactus  pubispinus  (Engelm.)  Benson 

Sisymbrium  al tissimum  L. 

Sphaeralcea  caespitosa  Jones 

Sphearalcea  grossulariifolia  (H.  &  A.)  Rydb, 

Soli  dago  sparsiflora  Gray 

Swertia  albomarginata  (Wats.)  Kuntze 


COMMON  NAMES 


Tar  Weed 

Horehound 

Blazing  Star 

Wild  Tobacco 

Evening  Primrose 

Penstemon 

Penstemon 

Penstemon 

Hoods  Phlox 

Longleaf  Phlox 

Prostrate  Knotweed 

Bur  Buttercup 

Dock 

Russian  Thistle 


Low  Globe  Mallow 
Globe  Mallow 
Goldenrod 
Green-Gentian 

(continued) 
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SCIENTIFIC  NAME 

Forbs  (concluded) 

Taraxacum  officinale  Weber 

Townsendia  florifer  (Hook.)  Gray 

Vicia  americana  Muhl . 

Zygadenus  paniculatus  (Nutt.)  Wats. 

Shrubs 

Allenrolfia  occidentalis  (Wats.)  Kuntze 
Amelanchier  utahensis  Koehne 
Arctostaphylos  pa tula  Greene 
Artemisia  arbuscula  ssp.  nova 
Artemisia  spinescens  DC.  Eaton 
Artemisia  tridentata  Nutt. 
Atriplex  canescens  (Pursh)  Nutt. 
Atrip! ex  confertifol ia  (T.&  F.)  Wats. 
Cercocarpus  intricatus  Wats. 

Cercocarpus  ledifolius  Nutt. 

Cercocarpus  montanus  Raf . 

Chrysothamnus  depressus  Nutt. 
Chrysothamnus  greenei  (Gray)  Greene 
Chrysothamnus  nauseosus  (Pall.)  Britt. 


COMMON  NAMES 

Common  Dandelion 
Townsendia 
American  Vetch 
Death  Camus 


Pickleweed 

Utah  Serviceberry 

Manzanita 

Black  Sagebrush 

Bud  Sagebrush 

Big  Sagebrush 

Fourwing  Saltbrush 

Shadscale 

Little-leaf  Mtn. 
Mahogany 

Curl-leaf  Mtn. 
Mahogany 

Alder-leaf  Mtn. 
Mahogany 

Rabbi tbrush 

Rabbitbrush 

Rubber  Rabbitbrush 

(continued) 
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SCIENTIFIC  NAME 

Shrubs  (continued) 

Chrysothamnus  visidiflorus  (Hook.)  Nutt. 

Cowania  mexicana  D.  Don 

Ephedra  nevadensis  Wats. 

Ephedra  viridis  Cov. 

Eriogonum  microthecum  var.  laxiflorum  Hook. 

Eurotia  lanata  (Pursh)  Moq. 

Grayia  spinosa  (Hook.)  Moq. 

Gutierrezia  sarothrae  (Pursh)  Britt.  &  Rusby 

Haplopappus  spp. 

Holodiscus  dumosus  (Nutt.)  Heller 

Kochia  americana  Wats. 

Lye i urn  andersonii 

Mahonia  repens  D.  Don 

Opuntia  ssp. 

Petradoria  pumila  (Nutt.)  Greene 

Purshia  tridentata  (Pursh)  DC. 

Quercus  gambelii  Nutt. 

Quercus  paucalobus 

Rhus  trilobata  Nutt. 

Sambucus  coerulea  Raf . 

Sarcobatus  vermiculatus  (Hook.)  Torr. 

Symphoricarpas  utahensis  Rydb. 


COMMON  NAMES 

Rabbitbrush 
CI  iff rose 
Brigham  Tea 
Brigham  Tea 
Buckwheat 
Winterfat 
Spiny  Hopsage 
Broom  Snakeweed 

Rock-spiraea 

Wolf berry 
Oregon  Grape 
Cactus 

Bitterbrush 
Gambel  Oak 

Squaw  Bush 
Elderberry 
Greasewood 
Utah  Snowberry 
(continued) 
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SCIENTIFIC  NAME 
Shrubs  (concluded) 
Tetradymia  canescens 
Tetradymia  spinosa  Torr.  &  Gray 

Trees 

Abies  concolor  Hoopes 

Juniperus  osteosperma  (Torr.)  Little 

Juniperus  scopulorum  Sarg. 

Pinus  edul is  Engelm. 

Pinus  longaeva  D.K.  Bailey 

Pinus  ponderosa  Laws 

Populus  tremuloides  Michx. 

Prunus  virginiana  L. 

Pseudotsuga  menziesii  (Mirb.)  Franc. 

Salix  ssp. 


COMMON  NAMES 

Horsebrush 
Spiny  Horsebrush 


White  Fir 

Utah  Juniper 

Rocky  Mountain  Juniper 

Piny on  Pine 

Bristle-cone  Pine 

Ponderosa  Pine 

Quaking  Aspen 

Chokecherry 

Douglas  Fir 

Wi 1 1 ow 
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Regional  Animal  Species  List 


SCIENTIFIC  NAME 


Mamma  1 s 


Ammospermophilus  leucurus  (Barnes) 

Antrozous  pallidus  pallidus  (LeConte) 
Antilocarpa  americana  americana  (Ord) 

Bassariscus  astutus  nevadensis  Mi  1 1 er 

Cam's  latrans  Testes  Merriam 

Cervus  canadensis  nelsoni  Bailey 
Corynorhinus  rafinesquii  pallescens  Mi  1 1 er 
Cynomys  gunnisoni  zuniensis  Hoi  1 i ster 
Cynomys  parvidens  Allen 
Dipodomys  mi  crops  bonnevillei  Goldman 

Dipodomys  ordii  cinderensis  Hardy 
Dipodomys  ordii  fetosus  Durrant  &  Hall 
Eptesicus  fuscus  pallidus  Young 
Equus  caballus 


COMMON  NAME 


OCCURENCE 


Antelope  Ground 

Regional 

Squirrel 

Project 

Area 

Pallid  Bat 

Regional 

Prong-horned 

Regional 

Antelope 

Project 

Area 

Ring-tailed  Cat 

Regional 

Project 

Area 

Coyote 

Regional 

Project 

Area 

Elk,  Wapiti 

Regional 

Long-eared  Bat 

Zuni  Prairie  Dog 

Utah  Prairie  Dog 

Chisel-toothed 

Regional 

Kangaroo  Rat 

Ord  Kangaroo  Rat 

Regional 

Ord  Kangaroo  Rat 

Regional 

Big  Brown  Bat 

Horse 

Regional 

Project 

Area 

(continued) 
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SCIENTIFIC  NAME 

Mammals  (continued) 

Erethizon  dorsatum  epixanthum  Brandt 

Eutamias  dorsal  is  utahensis  Merriam 

Eutamias  minimus  pictus  (Allen) 

Felis  concolor  kaibabensis  Nelson 
and  Goldman 

Lagurus  curtatus  intermedius  (Taylor) 
Lasionycteris  noctivagans  (LeConte) 
Lasiurus  cinereus  cinereus  (Beauvois) 
Lepus  californicus  deserticola  Mearns 

Lepus  townsendii  town send ii  Bachman 

Lynx  rufus  pallescens  Merriam 

Mephitis  mephitis  major  (Howel 1 ) 

Micro tus  longicaudus  latus  Hal  1 

Microtus  montanus  nexus  Hall  &  Hayward 

Microdipodops  megacephalus  paululus 
Hall  &  Durrant 

Mus  musculus  Linnaeus 


COMMON  NAME 

OCCURENCE 

Porcupine 

Regional 

Cliff  Chipmunk 

Regional 

Least  Chipmunk 

Regional 

Project 

Area 

Mountain  Lion 

Regional 

Project 

Area 

Sagebrush  Vole     Regional 

Silvery-haired  Bat 

Hoary  Bat 

Black-tailed  Jack-     Regional 
rabbit  Project 

Area 


White-tailed  Jack-  Regional 

Project 
Area 


rabbit 
Bobcat 


Striped  Skunk 


Regional 

Project 

Area 

Regional 

Project 

Area 


Long-tailed  Meadow 
Mouse 

Montane  Meadow  Mouse 

Dark  Kangaroo  Mouse  Regional 


House  Mouse 


(continued) 
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SCIENTIFIC  NAME 

Mammals  (continued) 

Mustela  frenata  nevadensis  Hall 

Myotis  evotis  evotis  (Allen) 

Myotis  lucifugus  phasma  Miller  &  Allen 

Myotis  subulatus  melanorhinus  (Merriam) 

Myotis  volans  interior  Miller 

Neotoma  cinerea 

Neotoma  lepida  lepida  Thomas 

Notiosorex  crawfordi 

Odocoileus  hemionus  hemionus  (Rafineaque) 

Onychomys  leucogaster  utahensis  Goldman 

Ovis  canadensis  canadensis  Shaw 
Perognathus  formosus  incolatus  Hall 

Perognathus  intermedius 

Perognathus  longimembris  gulosus  Hall 

Perognathus  parvus  olivaceus  Merriam 

Peromyscus  crinitus  pergracilis  Goldman 

Peromyscus  maniculatus  sonoriensis 
(LeConte) 

Peromyscus  truei  nevadensis 
Hall  &  Hoffmeister 


COMMON  NAME 


OCCURRENCE 


Long-tailed  Weasel 

Regional 

Long-eared  Myotis 

Big  Myotis 

Small -footed  Myotis 

Hairy-winged  Myotis 

Bushy-tailed  Wood 
Rat 

Regional 

Desert  Wood  Rat 

Regional 

Desert  Shrew 

Mule  Deer 

Regional 

Project 

Area 

Northern  Grass- 
hopper Mouse 

Regional 

Mountain  Sheep 

Regional 

Long-tailed  Pocket 
Mouse 

Regional 

Little  Pocket  Mouse  Regional 

Great  Basin  Pocket  Regional 
Mouse 


Canyon  Mouse 

Regional 

Deer  Mouse 

Regional 

Pinyon  Mouse 

Regional 

Project 

Area 

(con 

tinued) 
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SCIENTIFIC  NAME 
Mammals  (continued) 
Pipistrellus  hesperus  (Allen) 

Reithrodontomys  megalotis  megalotis  (Baird) 

Sorex  vagrans  monticola  Merriam 
Spermophilus  lateralis  trepidus 

Spermophilus  townsendii  mollis 

Spermophilus  variegatus 

Spilogale  gracilis  saxatilis  Merriam 
Sylvilagus  audubonii  arizonae  (Allen) 

Sylvilagus  idahoensis  (Merriam) 
Tadarida  mexicana  (Saussure) 

Tadarida  molossa  (pallas) 

Taxidea  taxus  taxus  (Schreber) 

Thomomys  bottae  central  is  Hal  1 
Thomomys  bottae  wahwahensis  Durrant 


COMMON  NAME        OCCURRENCE 


Western  Pipistrelle 

(continued) 
Western  Harvest     Regional 
Mouse 

Vagrant  Shrew 

Golden  Mantled 
Ground  Squirrel 


Townsend  Ground 
Squirrel 

Regional 

Project 

Area 

Rock  Squirrel 

Regional 

Project 

Area 

Spotted  Skunk 

Regional 

Audubon  Cottontail 

Regional 

Project 

Area 

Pigmy  Rabbit 

Regional 

Mexican  Free- 
tailed  Bat 

Big  Free- tailed 
Bat 

Badger 

Regional 

Project 

Area 

Botta  Pocket 
Gopher 

Southern  Pocket 
Gopher 

Regional 

Project 

Area 

(continued) 
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SCIENTIFIC  NAME 

Mammals  (concluded) 

Urocyon  cinereoargenteus  scottii  Mearns 

Vulpes  fulva  macroura  Baird 
Vulpes  macrotis  nevadensis  Goldman 


SCIENTIFIC  NAME 
Birds 

Recurvi rostra  americana 
Euphagus  cyanocephalus 
Agelaius  phoeniceus 
Xanthocephalus  xanthocephalus 
Si  alia  currucoides 
Si  alia  mexicana 
Calamospiza  melanocorys 
Passerina  amoena 
Parus  gambeli 
Alectoris  graeca 
Fulica  americana 
Molothrus  ater 
Numenius  americanus 
Zenaidura  macroura 


COMMON  NAME 

OCCURENCE 

Gray  Fox 

Regional 

Project 

Area 

Red  Fox 

Regional 

Kit  Fox 

Regional 

Project 

Area 

COMMON  NAME 

Avocet,  American 
Blackbird,  Brewer's 
Blackbird,  Red-winged 
Blackbird,  Yellowheaded 
Bluebird,  Mountain 
Bluebird,  Western 
Bunting,  Lark 
Bunting,  Lazuli 
Chickadee,  Mountain 
Chukar  Partridge 
Coot,  American 
Cowbird,  Brownheaded 
Curlew,  Long-billed 
Dove,  Mourning 
(continued) 
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SCIENTIFIC  NAME 
Birds  (continued) 
Columba  1 i  v  i  a 
Haliaeetus  leucocephalus 
Aquila  chrysaetos 
Leucophoyx  thula 
Falco  peregrinus 
Falco  mexicanus 
Carpodacus  mexicanus 
Carpodacus  purpureus 
Colaptes  auratus 
Polioptila  caerulea 
Spinus  tristis 
Spinus  psaltria 
Branta  canadensis 
Pheucticus  melanocephalus 
Hesperiphona  vespertina 
Centrocercus  urophasianus 
Larus  delawarensis 
Accipiter  coo per ii 
Buteo  regal  is 
Circus  cyaneus 
Falco  columbarius 
Buteo  jamaicensis 


COMMON  NAME 

Dove,  Rock 
Eagle,  Bald 
Eagle,  Golden 
Egret,  Snowy 
Falcon,  Peregrine 
Falcon,  Prairie 
Finch,  House 
Finch,  Purple 
Flicker,  Red-shafted 
Gnatcatcher,  Blue-gray 
Goldfinch,  American 
Goldfinch,  Lesser 
Goose,  Canada 
Grosbeak,  Black-headed 
Grosbeak,  Evening 
Grouse,  Sage 
Gull,  Ring-billed 
Hawk,  Coopers 
Hawk,  Ferruginous 
Hawk,  Marsh 
Hawk,  Pigeon 
Hawk,  Red-tailed 
(continued) 
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SCIENTIFIC  NAME 
Birds  (continued) 
Buteo  lagopus 
Accipiter  striatus 
Falco  sparverius 
Buteo  swainsoni 
Gymnortinus  cyanocephaia 
Aphelocoma  coerulescens 
Junco  hyemalis 
Junco  caniceps 
Junco  oreganus 
Charadrius  vociferus 
Megaceryle  alcyon 
Tyrannus  tyrannus 
Tyrannus  vertical  is 
Regulus  calendula 
Eremophila  alpestris 
Pica  pica 

Sturnella  neglecta 
Mimus  polyglottos 
Chordeiles  minor 
Chordeiles  acutipennis 
Sitta  carol inensis 
Sitta  canadensis 


COMMON  NAME 

Hawk,  Rough-legged 
Hawk,  Sharp-shinned 
Hawk,  Sparrow 
Hawk,  Swainson's 
Jay,  Pinyon 
Jay,  Scrub 
Junco,  Dark-eyed 
Junco,  Gray-headed 
Junco,  Oregon 
Kill  deer 

Kingfisher,  Belted 
Kingbird,  Eastern 
Kingbird,  Western 
Kinglet,  Ruby-crowned 
Lark,  Horned 
Magpie,  Black-billed 
Meadowlark,  Western 
Mocking  Bird 
Night  Hawk,  Common 
Night  Hawk,  Lesser 
Nuthatch,  White-breasted 
Nuthatch,  Red-breasted 
(continued) 
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SCIENTIFIC  NAME 
Birds  (continued) 
Icterus  galbula 
Speotyto  cunicularia 
Bubo  virginianus 
Asio  otus 

Contopus  sordidulus 
Phasianus  colchicus 
Sayornis  nigricams 
Sayornis  saya 
Phalaenoptilus  nuttallii 
Corvus  corax 
Turdus  migratorius 
Sphyrapicus  varius 
Lanius  ludovicianus 
Spinus  pinus 
Amphispiza  bilineata 
Spizella  breweri 
Chondestes  gramma cus 
Amphispiza  belli 
Passerculus  sandwichensis 
Spizella  arborea 
Pooecetes  gramineus 
Zonotrichia  leucophrys 


COMMON  NAME 

Oriole,  Bullocks 
Owl ,  Burrowing 
Owl ,  Great  Horned 
Owl ,  Long-eared 
Peewee,  Western  Wood 
Pheasant,  Ring-necked 
Phoebe,  Black 
Phoebe,  Says 
Poorwill 
Raven,  Common 
Robin 

Sapsucker,  Yellow-bellied 
Shrike,  Loggerhead 
Siskin,  Pine 
Sparrow,  Black-throated 
Sparrow,  Brewer's 
Sparrow,  Lark 
Sparrow,  Sage 
Sparrow,  Savannah 
Sparrow,  Tree 
Sparrow,  Vesper 
Sparrow,  White  Crowned 
(continued) 
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SCIENTIFIC  NAME 
Birds  (concluded) 
Sturnus  vulgaris 
Riparia  riparia 
Hirundo  rustica 
Stelgidopteryx  ruficollis 
Tachycineta  thalassina 
Petrochel idon  pyrrhonota 
Piranga  ludoviciana 
Toxostoma  lecontei 
Oreoscoptes  montanus 
Ixoreus  naevius 
Vireo  gilvus 
Cathartes  aura 
Dendroica  auduboni 


Oporornis  tolmiei 
Oporornis  petechia 
Wilsonia  pusilla 
Bombycilla  garrula 
Asyndesmus  lewis 
Telmatodytes  palustris 
Salpinctes  obsoletus 


COMMON  NAME 

Starling 
Swallow,  Bank 
Swallow,  Barn 
Swallow,  Rough-winged 
Swallow,  Violet-green 
Swallow,  Western  Cliff 
Tanager,  Western 
Thrasher,  LeConte 
Thrasher,  Sage 
Thrush,  Varied 
Vireo,  Warbling 
Vulture,  Turkey 
Warbler,  Audubon's 
Warbler,  MacGillivray's 
Warbler,  Yellow 
Warbler,  Wilson's 
Waxwing,  Bohemian 
Woodpecker,  Lewis 
Wren,  Long-billed  Marsh 
Wren,  Rock 
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COMMON  NAME 


Reptiles  and  Amphibians 


Bufo  woodhousei 


Cnemidophorus  tessellatus 
Cro talus  viridis  lotusus 
Cro'taphytus  collaris  baileyi 
Crotaphytus  wislizenii 
Eumeces  skiltonianus 
Hypsiglena  ochrorhynchus 
Lampropeltis  pyromelana 
Phrynosoma  platyrhinos 
Pituophis  catenifer  deserticola 
Rhinocheilus  lecontei 
Scaphiopus  intermontanus 
Sceloporus  graciosus  graciosus 
Sceloporus  occidental  is  bi-seriatus 
Thamnophis  orinoides  vagrans 
Uta  levis 
Uta  stansburiana  stansburiana 


Woodhouse's  Toad 

Desert  Whiptail  Lizard 

Great  Basin  Rattlesnake 

Western  Collared  Lizard 

Leopard  Lizard 

Skilton's  Skink 

Spotted  Night  Snake 

Arizona  King  Snake 

Desert  Horned  Lizard 

Great  Basin  Blow  Snake 

Long-nosed  Snake 

Great  Basin  Spadefoot  Toad 

Sagebrush  Swift 

Western  Blue  Bellied  Lizard 

Wandering  Garter  Snake 

Cliff  Uta 

Stansbury  Lizard 
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Calvin  L.  Rampton  PnJf^H&>^  Burton  L.  Carlson 

Governor  lv5\W-3iiCV;.TH^v  State  Planning 

Coordinator 


STATE  OF  UTAH 

Office  of  the 

STATE  PLANNING  COORDINATOR 

118  State  Capitol 

Salt  Lake  City.  Utah  84 11 4 

(801)  533  5245 


April  26,  1976 


Ernest  Eberhardt 

Bureau  of  Land  Management 

Box  729 

Cedar  City,  Utah  84720 

Dear  Mr.  Eberhardt: 

As  you  know,  the  cost  of  preplanning  for  a  large  scale  development  imposes 
a  considerable  cost  upon  the  county  or  municipality  doing  the  planning.  All  too, 
frequently  these  costs  contribute  to  the  reluctance  to  properly  plan,  resulting 
in  the  disorder  which  has  become  symbolic  of  the  western  mining  boomtown.  Because 
of  the  problems  usually  associated  with  implimenting  an  adequate  preplanning  pro- 
cess one  of  the  serious  impacts  of  large  scale  development  is  the  overloading  of 
existing  capabilities  to  properly  plan. 

The  needs  assessment  work  on  public  services  and  socio-economic  impacts 
associated  with  the  development  of  alunite  in  Beaver  County  has  been  carefully 
evaluated  by  the  public  officials  of  Beaver  County  and  its  municipalities.  The 
vehicle  for  the  early  planning  and  needs  assessment  is  the  Beaver  County  Planning 
and  Development  Council.  This  organization  has  pooled  the  expertise  from  state 
and  federal  agencies,  colleges  and  universities,  Earth  Sciences  and  Alument 
Companies,'  and  the  staff  and  consultant  of  the  Assoication  of  Government. 

Cooperation  and  contribution  of  time  and  effort  by  the  agencies  and  organi- 
zations assisting  the  Beaver  County  Planning  and  Development  Council  has  provided 
the  areas  public  officials  with  an  understanding  of  the  potential  socio-economic 
impacts  associated  with  the  Alunite  development  and  the  mitigating  measures  re- 
quired to  minimize  their  adverse  effects. 

The  structure  of  the  Beaver  County  Planning  and  Development  Council  provided 
valuable  public  official  input  and  understanding  of  issues  as  well  as  excellent 
needs,  assessment  and  preplanning  all  at  a  remarkably  low  cost  to  the  county.  I 
would  encourage  the  use  of  this  process  in  other  areas  of  major  proposed  development. 
Additionally,  I  believe  the  process  followed  by  the  Beaver  County  Planning  and 
Development  Council  should  be  considered  one  of  the  major  socio-economic  mitig^ing 
measures  for  impacts  associated  with  the  development  of  alunite  resources  in 
Beaver  County. 


DaVe  Conine 
Flaniier 
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FREO  B.   HARRIS 


ALUNITE      ANNING  &  DEVELOPMENT  COUNi 
BEAVER    COUNTY 

Slate    o£   Utak 


THURMAN   F     EYRE 

COUNTY    COMMISSIONER 

STANLEY  C.    ROBERTS 

COUNTY    COMMISSIONER 

NICHOLAS   R     DOTSON 
CI_£RK    AND    AUOITOH 


Mr.    F-nie  Eberhard 
Alunite  Team  Leader 
Environmental   Project  Office 
P.   0.    Box  851 
Cedar  City,  UT      84720 

Dear  Mr.    Eberhard: 


RONDO  T    FARRER.   i««iUMi 

ROBERT  BRUCE   BROWN     ftCCOKOC* 

MAX   LIMB.    ASSltsos 

DALE  NELSON,    shsriff 

JOHN   O     CHRISTIANSEN.   ATTORNEY 


Beaver,  Utah 

April  21,  1976 


We  appreciate  the  request  of  the  Environmental  Project  Office  for  a  community  and 
county  response  to  identified  socio-economic  impacts  related  to  the  Alunite  Project. 
It  is  our  understanding  that  you  wish  the  Planning  &  Development  Council  to  coordinate 
the  responses  from  Beaver  County  and  related  communities. 

Your  letter  requested  information  on  community  views  relative  to  specific  impacts  and 
concerns  which  may  be  generated  by  the  project.  Our  responses  to  this  request  will 
relate  directly  to  those  areas  identified  in  your  letter  of  March  24.  Reference  will 
also  be  included  on  action  planned  or  underway  which  we  feel  is  directly  related  to 
your  request  for  inputs. 

The  attached  response  statement  was  prepared  under  the  direction  of  the  Planning  & 
Development  Council.  Prior  to  the  submittal  of  the  statement  it  was  reviewed  and 
approved  by  each  local  government  subdivision  referred  to  in  its  content.  The  state- 
ment was  reviewed,  revised,  and  approved  by  the  Planning  &  Development  Council  at  a 
meeting  held  on  April  21,  1976. 

It  is  hoped  that  the  statement  will  provide  the  Alunite  Assessment  Team  with  the 
responses  needed  from  the  community  to  facilitate  completion  of  the  Environmental 
Impact  Statement.  If  your  office  has  any  questions  concerning  the  statement,  its 
preparation,  or  content,  please  contact  us. 

Again,  we  extend  our  appreciation  for  the  opportunity  to  provide  a  community  response 
on  the  potential  impacts  identified  by  the  Assessment  Team. 

Sincerely, 


s—<r>u*L  J?Py^ 


Fred  B.  Harris,  Chairman 
Planning  &  Development  Council 


Att. 
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I.  GENERAL  MITIGATION  ACTION 

Beaver  County  and  impacted  communities  have  planned  and  initiated  a  general 
mitigation  measure  in  response  to  the  Alunite  Project  and  related  socio-economic 
issues.  This  mitigation  measure  is  the  Alunite  Planning  and  Development  Council. 
The  membership  of  this  Council  consists  of  representatives  from  the  County, 
impacted  communities,  state  and  federal  agencies,  legislature,  and  development 
companies.  (See  Attachment  I  for  list  of  membership.) 

The  purpose  of  the  Council  is  to  function  as  a  framework  which: 

1.  Provides  for  regular  communication  and  cooperation  between  local  govern- 
ments in  Beaver  County  and  industry  on  information,  planning  and  develop- 
ment of  mutual  interest,  relative  to  the  Alunite  Project. 

2.  Functions  as  a  communication  and  coordination  linkage  with  state  and 
federal  agencies  relative  to  industrial  growth  in  Beaver  County. 

3.  Guides  and  facilitates  the  assessment  of  current  and  future  problems  and 
impacts  related  to  industrial  growth  in  Beaver  County  and  recommend  alter- 
natives which  might  be  considered  for  their  solution. 

4.  Initiates  a  process  to  facilitate  community  input  and  education  related 
to  industrial  development  in  the  County. 

5.  Assists  communities  or  the  County  with  industrial  development  related 
functions  as  requested. 

The  objective  of  the  Council  is  not  to  direct  or  assume  the  responsibilities  of 
communities  or  the  County.  It  is  to  facilitate  communication  and  cooperation, 
and  assist  local  governments  to  understand  and  prepare  for  the  potential  impacts 
of  growth  related  to  the  Alunite  Project  in  Beaver  County. 

II.  PLANS  TO  REDUCE  INCREASED  TRAFFIC  VOLUME 

Our  assessment  of  traffic  volume  in  Beaver  County  generated  by  the  project 
was  accomplished  through  the  State  Department  of  Transportation. 

That  assessment  points  up  the  following: 

-  1  - 
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1.  A  maximum  of  3,600  daily  trips  generated  by  both  construction  and 
operations  workers  traveling  to  and  from  the  Alunite  Project  would  not 
have  signi  ficant  impact  on  the  local  highways  outside  the  Mil  ford  City 
area.  Those  highways  in  the  vicinity  of  the  project  and  between  the 
cities  of  Milford,  Minersville,  Beaver,  and  Cedar  City  are  now  operating 
well  below  their  capacity  of  approximately  2,000  vehicles  per  hour,  and 
would  continue  to  do  so  through  both  the  construction  and  operations 
phases  of  the  project. 

2.  As  the  number  of  heavy  trucks  and  volume  traveling  SR-257  and  SR-21 
increases,  there  will  be  some  accelerated  pavement  deterioration  both 
in  the  sub-surface  and  surface  pavement  layers. 

The  pavement  condition  will  be  monitored  by  state  forces  to  provide 
pavement  life  expectancy  data  and  to  identify  those  areas  of  potential 
pavement  failure.  Under  the  Resources  and  Development  Act,  funds  could 
be  expended  to  upgrade  those  areas  of  potential  pavement  failure. 

3.  If  traffic  patterns  remain  the  same  in  Milford  and  population  increases 
as  projected,  peak  hourly  volumes  would  reach  the  level  at  which  they 
become  congested  and  turning  or  parking  movements  would  be  very  difficult, 
necessitating  widening  Main  Street  to  four  lanes  or  constructing  additional 
routes. 

Right-of-way  through  Main  Street  is  only  50  to  60  feet,  and  if  the  highway 
were  widened  to  four  lanes,  it  would  cause  severe  restrictions  to  downtown 
commercial  activities,  and  there  would  be  no  parking. 

Mitigating  Measures  -  Planned 

A.  Proper  advanced  planning  in  developing  new  housing  areas,  shopping 
centers,  schools,  etc.,  will  be  initiated  to  minimize  future  traffic 
congestion  problems  and  provide  an  adequate  transportation  system  to 
serve  those  areas. 

B.  In  those  areas  that  are  to  be  expanded,  early  zoning  and  purchase  of 
right-of-way  will  be  accomplished  to  insure  that  Milford  City  can 
expand  in  a  planned  and  orderly  fashion. 

C.  As  more  detailed  advanced  planning  is  accomplished  by  Beaver  County  and 
Milford  City,  the  State  Department  of  Highways  will  cooperate  in  the 
development  of  a  specific  plan  to  redirect  and/or  improve  traffic  flow 
and  management  in  and  around  Milford  City. 

4.  Initial  assessment  indicates  that  a  mass  transit  system  between  the  project 
site  and  Milford  City  could  impact  traffic  volume  problems.  While  early 
conversations  with  the  developing  companies  indicate  they  do  not  plan  to 
provide  these  services,  they  would  be  willing  to  subsidize  a  private  mass 
transit  system.  Feasibility  of  such  a  system  will  be  further  assessed  and 
studied  as  a  part  of  the  advanced  planning  phase  of  the  project. 

III.  EXISTING  UTILITIES  IMPROVEMENT 

Specific  assessments  have  been  conducted  on  the  water  and  sewage  systems  of 
communities  in  the  project  impact  area.  The  results  of  these  assessments  and 
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mitigating  measures  planned  by  these  communities  are  as  follows: 

Milford  City  -  Water  System 
Present  Situation 

Based  on  projected  population  and  distribution,  the  Milford  water  system,   as 
it  now  exists, would  be  incapable  of  meeting   the  projected   iapact  due  to  the 
Alunite  Project  unless   improvements  and  expansions  are  constructed. 

1.  The  existing  wells  have  a  reported  yield  of  1,713  gallons  per  minute. 
Based  on  historical   peak  per  capita  usage  in  Milford  of  700  gallons 
per  capita,  and  an  estimated  3.5  persons  per  connection,   the  existing 
wells  should  be  adequate  for  approximately  1,000  connections.     There- 
fore,  the  population  can  almost  double  before  a  v/ater  supply  problem 
is  encountered   (provided  that  all  wells  were  functioning  properly). 

In  order  to  provide  sufficient  water  for  the  full    impact  of  the  project, 
the  water  supply  may  need  to  be  increased  between  40  and  100  percent, 
depending  upon  actual   population  growth. 

2.  Based  on  existing  standards,   the  storage  system  is  inadequate  for  the 
present  population.      In  order  to  bring  the  existing  system  up  to  standard 
(300  gallons  of  storage  per  connection  per  day  and  fire  flow  of  1,500 
gallons  per  minute  for  four  hours)   approximately  800,000  gallons  of 
storage  may  be  required.     To  meet  future  growth  due  to  the  Alunite 
Project,  a  total    storage  of  between   1.6  and  2.3  million  gallons  may  be 
required   (based  on  800  gallons  per  day  per  connection  and  fire  flows 
ranging  between  2,200  and  2,700  gallons  per  minute  for  four  hours). 

3.  The  existing  distribution  system  is  presently  in  need  of  expansion  and 
repair  and  a  metering   system  should  be  installed. 

Mitigating  Measures  -  Planned  or  Underv/ay 

1.  The  City  is  now  advertising  for  bid  improvements  on  its  water  distribu- 
tion system.     Approximate  cost  is  $250,000. 

2.  The  people  of  Milford  have  approved  a  bond   issue  of  $340,000   to 
improve  the  water  distribution  system  and  storage. 

3.  Preliminary  engineering   evaluation  of  the  water  source  situation   indicates 
that  increased  water  supply  can  probably  best  be  achieved  by  development 
of  additional  wells.     However,   potential    sources  of  water  will    be   studied 
in  more  detail    in  Phase  II  of  the  community's  advanced  planning   effort. 

4.  A  water  distribution  system   improvement  project  has   been  designed  and 
has  been  scheduled  for  construction   the  summer  of   1975.     The  project 
will   provide  a  major  large  diameter  loop  arcund   the  existing   system. 
This   improvement  will   provide  a  basic  framework  from  which  future 
additional  development  could  branch  to  meet  expansion  and  growth  demands. 

5.  The  community  intends,  as  indicated  by  the  passing  of  the  bond  issue 
referred  to  above,   to  plan  and  develop  a  storage  improvement  program  to 
meet  existing  and  future  requirements.     Installation  of  a  metering   system 
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will  also  be  accomplished  by  the  City  as  a  part  of  its  long  range 
improvement  program.   It  is  anticipated  that  the  cost  of  providing  the 
additional  storage  water  supply  and  new  transniss:    •  distrib.;  •''."? •■r: 
lines  could  be  financed  mainly  by  developers  of  fu.....  subdivisions. 

6.  Ordinances  and  codes  recently  adopted  by  the  City  were  prepared  to 

facilitate  effective  management  of  expansion  and  growth  to  ensure;  that 
the  most  effective  use  of  water  and  savage  systems  might  be  assured. 

Mil  ford  City  -  Sewage  System 

Present  Situation 

The  existing  sewage  system  consists  of  the  following  elements:  collection, 
Imhoff  Tank,  outfall,  and  containment  lagoon. 

The  collection  and  Imhoff  Tank  were  constructed  some  years  ago.  The  outfall 
and  treatment  system  were  constructed  in  1974  to  reduce  the  health  hazard 
created  by  the  effluent.  The  outfall  system  has  a  lift  station  consisting 
of  two  pumps  capable  of  pumping  600  gpm.  The  treatment  system  consists  of 
total  containment  lagoons  with  a  designed  load  capability  for  2,000  populatior 
equivalent. 

Based  on  projected  population  and  distribution  anticipated  from  the  Alunite 
Project,  the  present  system  may  become  inadequate  after  two  years  of  growth 
impact. 

Mitigating  Measures  -  Planned  or  Underway 

1.  A  sewage  lagoon  system  was  completed  in  1975  which  was  engineered  to 
support  a  population  of  2,000.  The  City  has  purchased  property 
adjacent  to  this  system  to  enlarge  these  facilities  as  it  becomes 
necessary. 

2.  The  City  of  Milford  has  made  application  for  grant  money  in  the  amount 
of  $20,000  to  have  a  major  sewage  improvement  and  facility  plan 
completed. 

Miner sville  -  Water  System 

Present  Situation 

The  present  system  consists  of  springs,  an  old  well  (not  in  operation),  and 
a  new  well  (drilled  but  not  equipped). 
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The  town  has  water  rights  in  the  following  amounts:  springs  -  1.0  cfs  (448.8 

gallons/minute);  well  -  .59  cfs  (265  gallons/minute). 

The  springs  flow  has  varied  in  recent  years  from  350  gpm  to  150  gpm.  The 
low  flow  occurs  during  the  late  summer  months  when  demand  for  use  is  high. 
A  new  well  has  been  drilled,  bids  have  been  received  to  install  equipment 
capable  of  producing  300  gpm,  and  installation  of  a  pipeline  to  connect  the 
well  Into  the  existing  system  has  taken  place. 

The  present  storage  capacity  is  180,000  gallons,  which  is  provided  by  two 
reservoirs:  one  with  a  capacity  of  35,000  gallons  and  the  other  145,000 
gallons. 

With  the  expansion  of  the  new  well,  the  town  water  system  will  meet  the  Utah 
State  Division  of  Health  requirements  for  the  present  connections. 

Mitigating  Measures  -  Planned  or  Underway 

1.  The  town  contracted  Coon,  King  &  Know! ton  Engineers  to  prepare  a  report 
on  water  system  improvements  in  1975.  This  report  includes  improvements 
required  to  meet  the  projected  demands  created  by  the  Alunite  Project  as 
well  as  improving  the  system  to  meet  present  requirements. 

Since  the  development  of  the  Alunite  Project  was  uncertain,  the  improve- 
ment program  proposed  expansion  in  phases,  with  Phase  I  being  designated 
to  meet  current  needs.  This  phase  has  been  funded  and  is  in  the  process 
of  construction. 

Phase  II  of  the  expansion  program  provides  for  additional  storage 
capacity,  equipment  to  increase  the  flow  from  the  well ,  and  distribu- 
tion lines  to  allow  for  expansion  created  by  the  Alunite  Project.  Phase 
III  would  further  expand  the  distribution  system  if  the  need  occurs  due  to 
growth. 

It  is  the  intent  of  the  community  to  move  forward  on  this  improvement 
program  as  need  demands  and  funding  may  be  identified  to  support  develop- 
ment. 

2.  The  new  well  developed  by  the  City  was  designed  and  drilled  to  meet 
requirements  created  by  projected  Alunite  related  growth  impacts. 

Minersville  -  Sewer  System 
Present  Situation 

The  town  of  Minersville  is  disposing  of  sewage  by  individual  septic  tanks  and 
drain  fields.  There  have  been  problems  experienced  with  the  present  system, 
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and  it  is  considered  inadequate. 

Mitigating  Measures  -  Proposed 

1.  The  community  is  currently  planning  to  correct  existing  problens  as  soon 
as  funding  support  can  be  arranged.  Minimum  improvements  required  to 
meet  standards  in  the  development  of  a  collection  and  outfall  system  would 
assure  a  capacity  adequate  to  meet  projected  growth  impacts  from  the 
Alunite  Project. 

The  only  additional  costs  or  improvements  required  to  meet  Alunite  impact 
would  be  the  enlarging  of  the  lagoon  system.  The  major  cost  to  the 
community  will  be  to  meet  existing  need. 

2.  It  appears  that  existing  state  priorities  of  the  State  Division  of  Health 
relative  to  EPA  funding  support  of  communities  for  sewage  system  planning 
and  development  may  be  adjusted  in  the  Spring  of  1976.  Minersville  has 
not  been  high  enough  on  the  priority  list  to  receive"  funding  assistance  to 
this  point.  It  is  anticipated  that  these  expected  adjustments  will  move 
Minersville  much  higher  on  the  priority  list  for  assistance. 

Beaver  City  -  Water  System 

Present  Situation 

The  present  system  consists  of  a  collection  system  of  springs  and  wells  with 
water  rights  of  2,684.79  AF  plus  41,52  cfs, 

The  flow  is  not  measured  at  the  sources  so  the  amount  received  from  each 
source  is  unknown.  The  combined  flow  is  2,800  gpm  (6.24  cfs).  which  exceeds 
the  delivery  capacity  of  the  present  system.  The  system  is  capable  of 
delivering  water  to  100  additional  connections. 

The  water  right  capability  of  the  existing  system  is  more  than  adequate  to  meet 
long  range  anticipated  growth  impacts  resulting  from  the  Alunite  Project. 
The  delivery  capacity  of  the  system  may  have  to  be  increased  by  the  fourth 
year  of  the  Project  to  meet  projected  growth  alternatives. 

The  present  storage  is  200,000  gallons  and  does  not  meet  the  Utah  State 
Division  of  Health  requirements  for  the  present  connections. 
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Mitigating  Measures  -  Proposed 

1.  Th..>  City  has  initiated  a  program  to  use  funds  received  frcm  sale  ~f 
water  to  opera!. u  and  expand  the  system.  Expansion  completed  to  date 
has  been  directed  toward  improvement  of  the  distribution  system  which 
will  provide  for  additional  delivery  capability. 

Beaver  City  -  Sewage  System 
Present  Situation 

Population  and  distribution  projections,  including  the  Alunite  Project, 
indicate  that  Beaver  City  may  increase  in  a  size  range  of  from  2,111  to 
2,409  by  1995.  The  present  sewage  system  of  the  City  has  the  pumping 
capacity  to  serve  2,000  people.  The  lagoon  system  is  designed  to  meet  the 
requirements  of  2,700  people. 

Mitigating  Measures 

1.  To  meet  short  and  long  range  growth  impacts  projected  for  the  City, 

it  will  only  be  necessary  to  increase  the  pumping  capacity  of  the  system. 
The  City  has  indicated  its  willingness  to  provide  for  these  improvements 
to  the  system  as  it  becomes  necessary. 

IV.  PLANS  TO  MEET  EDUCATION  RELATED  IMPACTS 

Based  on  population  and  distribution  projections  and  the  assessment  accomplished 
on  the  educational  system  in  Beaver  County,  the  following  mitigating  measures 
are  anticipated: 

1.  All  school  facilities  in  Beaver  County  are  presently  operating  below 
maximum  capacity.  Our  assessment  indicates  that  anticipated  student 
growth  could  be  absorbed  for  the  first  two  years  of  the  project  by 
increasing  teaching  staff  and  accomplishing  minor  structural  adjust- 
ments at  the  high  school  site  in  Milford. 

2.  Maximum  growth  impacts  would  be  anticipated  in  the  tinrd  year  of  the 
project.  Impact  smx  require  that  new  secondary  and  elementary  facilities 
be  constructed  in  Milford.  This  increase  in  facilities  would  enable  the 
school  system  to  meet  long  range  projected  demands  in  Milford. 

3.  By  the  beginning  of  the  fourth  year  of  the  project,  structural  adjust- 
ments may  be  necessary  in  Minersville  facilities  to  enable  them  to  meet 
long  range  demands. 

4.  Impact  on  the  Beaver  County  School  District  will  require  additional 
teaching,  supervisory,  and  classified  personnel. 
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Administration  of  the  School  District  has  stated  that  it  will  be 
prepared  to  accomplish  additional  advanced  planning  and  development 
to  meet  these  impacts,  and  has  identified  preliminary  al  tern.:-  ives 
to  accomplish  this  task. 

5.  It  should  be  emphasized  that  the  State  Legislature  in  its  1976  Session 
provided  for  funding  mechanisms  to  assist  school  districts  to  plan  and 
prepare  for  growth  impacts  generated  by  industrial  development.  These 
mechanisms  included: 

Legislation  permitting  development  companies  to  prepay  sales 
and  use  taxes  for  construction  of  schools  as  they  are  needed. 

Legislation  appropriating  excess  Federal  Revenue  Sharing  funds 
to  the  State  Board  of  Education  for  critical  school  building 
needs. 


V.  POLICE  AND  FIRE  PROTECTION 

Assessment  of  the  police  and  fire  protection  services  within  Beaver  County 
indicate  that  expansion  in  these  programs  will  be  necessary.  The  following 
improvement  measures  are  being  planned  or  are  underv/ay  which  will  mitigate 
project  related  impacts  on  these  services. 

Fire  Protection 

To  improve  the  provision  of  fire  protection  services,  Beaver  County  and 
related  communities  have  proposed  to: 

1.  Establish  two  special  fire  protection  districts. 

Two  special  service  districts  will  be  established  in  the  County 
with  the  power  to  levy  taxes.  One  will  include  the  east  portion 
of  the  County  with  Beaver  City  and  the  second  will  include  the 
v/est  portion  of  the  County  with  Milford. 

Public  hearings  must  be  held  on  the  proposal  and  it  must  be  voted 
on  by  residents  of  the  County.  Preparation  of  the  proposal  for 
hearings  is  under  way,  and  it  will  be  on  the  ballot  this  fall. 

Informal  acceptance  of  the  proposal  has  been  made  by  an  existing 
special  service  district  south  of  Milford.  This  district  has 
agreed  to  dissolve  with  the  passage  of  the  two-district  proposal  . 

By  establishing  these  special  districts,  a  funding  base  will  be 
defined.  The  County  will  then  be  in  a  position  to  provide  signifi- 
cant financial  support  to  the  three  existing  volunteer  departments. 
The  inability  of  the  County  to  contribute  adequate  funds  to  support 
the  communities'  efforts  has  been  an  undermining  factor  in  the 
cooperative  provision  of  fire  protection  services  to  date. 
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2.  Beaver  City  has  a  very  active  volunteer  fire  department.     The  department 
has  a  clearly  defined  program  for  enhancing   fire  protection   services  which 
include: 

Recent  acquisition  of  a  new  high  capacity  pumper  unit. 

Completion  and   installation  of  citywide  hydrant  system. 

Present  development  of  more  efficient  dispatching   system. 

Proposed  construction  of  fire  station  and  hiring  of  full-time 
employees  to  manage  facility  and  maintain  equipment. 

3.  With  the  adoption  of  the  proposed  county  service  area   proposal,   the 
consolidation  of  fire  protection  services  in  Milford  should  serve  to 
improve  the  volunteer  department  where  the  volunteers  from  both  depart- 
ments can  provide  a  joint  effort. 

Monthly  classes  are  being  held  in  the  city  to  train  volunteer 
firemen. 

The  city  has  recently  facilitated  training  of  six   individuals 
as  Emergency  Medical  Technicians  making  a  total   of  nine  trained 
individuals   in  the  community. 

4.  Lack  of  funding   support  has  restricted  Minersville  Fire  Protection 
Services  development  to  date. 

If  sufficient  funds  are  available  through  the  proposed  special 
district  arrangement,  Minersville  will  consider  the  purchase  of 
their  own  fire  truck  since  they  are  currently  relying  on  U.S. 
Forest  Service  equipment  which  must  respond  to  Forest  Service 
calls  first. 


Police  Protection 

All   the  local   law  enforcement  agencies  in  the  County  share  the  problem  of 

inadequate  funds.  If  and  when  funds  become  available,   all   agencies  have 

specific  plans  to  expand  their  departments,   both  in  terms  of  manpower  and 
equipment. 

The  Beaver  County  Sheriff's  Office  is  actively  seeking  funds 
to  purchase  an  off -road  vehicle  which  is  necessary  to  properly 
serve  much  of  the  county.      Immediate  personnel    plans   include 
one  full-time  and  one  part-time  jailer  and  office  help  to  free 
the  officers  of  related  time-consuming   record   keeping. 

The  Beaver  City  Police  Department  priority  proposes   to  expand 
its  total   force  to  provide  24-hour  coverage.      This  will    require 
the  hiring  of  two  more  full -time  officers. 
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Milford's  Police  Department  priority  is  to  expand  its  force  by 
an  additional  two  officers. 

Minersville  has  no  defined  plans  for  expansion  of  police  servia 
at  this  time  but  will  further  study  needs  as  a  part  of  advanced 
planning  related  to  the  Alunite  Project. 
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VI.   NEW  HOUSING  DEVELOPMENT  AND  MANAGEMENT 

Our  assessment  of  the  Housing  in  Beaver  County  indicates  that  the  County  or 
communities  cannot  absorb  additional  population  in  the  existing  inventory 
of  any  significant  scale.  Additional  new  housing  will  be  needed  to  provide 
for  both  the  construction  and  operational  phases  of  the  projeci. 

To  mitigate  the  potential  impacts  created  by  the  lack  of  existing  housing, 
the  County  and  communities  have  planned  or  initiated  the  following  action: 

1.  Upgrading  and  adoption  of  residential  regulations  to  insure  their 
adequacy  to  protect  the  public  interest  and  to  provide  a  suitable  living 
environment  as  anticipated  large  scale  growth  progresses.  (See  Section 
VIII   of  this  information  for  specific  action  proposed  in  this  area.) 

2.  It  is  anticipated  that  mobile  housing  will  be  most  suitable  during  the 
construction  phase  of  the  project.  However,  local  public  officials 
will  encourage  the  development  of  multi-family  housing  attractive  to 
developers,  wherever  possible,  without  sacrificing  public  interest. 
There  is  not  a  significant  supply  of  multi-family  housing  in  the  County 
or  communities  presently,  and  a  variety  of  housing  choices  will  be 
needed  to  meet  the  magnitude  of  anticipated  population  growth. 

Development  of  areas  to  support  mobile  homes  will  also  be  planned  to 
facilitate  their  transition  to  multi-family  building  areas  in  later 
years. 

3.  The  County  and  communities  will  work  cooperatively  to  inform  financial 
institutions  which  could  be  sources  of  mortgage  credit  to  the  area* of 
the  magnitude  and  perpetuity  of  the  anticipated  growth  and  the  nature 
of  the  income  produced  by  the  project  so  that  credit  patterns  can  be 
established  where  they  do  not  presently  exist  in  the  County. 

4.  Federal  and  state  housing  assistance  program  will  be  studied  in  Phase  II 
of  advanced  planning  as  a  potential  source  to  mitigate  problems  created 
by  the  rising  economic  base  on  fixed  income  residents.  These  programs 
are  not  presently  available  in  Beaver  County. 

5.  High  priority  will  be  placed  on  cooperative  action  by  the  County  and 
communities  to  use  ordinances  and  codes  as  a  mechanism  to  guide  develop- 
ment to  urban  areas  where  services  are  available, particularly  during  the 
early  years  of  the  project.  Every  effort  will  be  directed  to  carrying 
out  Phase  II  advanced  planning  in  housing  and  services  development  to 
prevent  the  creation  of  scattered,  fragmented  settlements  in  unincorporated 
areas  which  cannot  provide  services. 

The  objective  will  be  to  avoid  potential  County-community  competition  in 
the  planning  and  delivery  of  residential  and  public  services. 


D-13 


APPENDIX  D 


-12  - 

6.  The  Special  Services  District  mechanise  will  be  studied  jointly  by  the 
County  ar.d  communities  as  a  Mechanism  to  generate  and  provide  adequate 
funding  to  support  residential  and  public  services  development. 

VII.  PLANNING  EFFORTS  TO  ALLEVIATE  ADVERSE  IMPACTS 

It  is  the  position  of  the  Planning  and  Development  Council  and  participating 
government  subdivisions  that  advanced  planning  to  alleviate  anticipated 
adverse  impacts  must  be  accomplished  in  two  phases.  In  Phase  I  anticipated 
adverse  impacts  should  be  identified  and  assessed.  In  Phase  II  more  intensive 
advanced  planning  should  then  be  directed,  on  a  priority  basis,  to  prepare  for 
or  mitigate  negative  impacts. 

The  Planning  and  Development  Council  has  initiate  a  socio-economic  assessment 
of  the  following  community  services  related  areas: 

Population  and  Distribution  -  Education 

Land  Use  Characteristics  -  Roads  and  Transportation 

Housing  -  Ordinances  and  Codes 

Water  -  Public  Services  and  Revenues 

Sewer  and  Waste  -  Employment  and  Manpower 

-   Health  -  Soils 

Each  of  these  assessment  areas  has  been  reviewed  and  discussed  by  the  Council 
to  facilitate  community  leader  understanding  of  potential  impacts  and  cooperative 
decision  making  relative  to  further  advanced  planning  and  development  efforts 
which  will  be  required  in  the  area.  The  assessment  elements  will  be  compiled 
into  a  report  for  use  by  the  County  and  each  community.  It  is  anticipated 
that  the  assessment  phase  of  the  Council's  work  will  be  completed  in  early 
May.  The  Council  will  then  identify  alternative  mechanisms  to  accomplish  Phase 
II  advanced  planning,  and  recommend  action  that  the  County  and  communities 
should  initiate  to  continue  preparation  efforts. 

VIII.  CONTROL  OF  EXPECTED  GROWTH 


Specific  planning  efforts  and  actions  have  been  accomplished  to  impact 
anticipated  problems  related  to  expected  growth. 
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1.  The  City  of  Milford  has  adopted  zoning,  subdivision,  mobile  home 
ordinances,  and  the  1973  Uniform  Building  Code.  Assessment  review  of 
these  ordinances  codes  indicated  they  are  more  than  adequate  to  facilitate 
control  of  anticipated  growth  impact  in  the  community. 

2.  Other  city  ordinances  of  Milford  were  revised  in  1968  and  are  presently 
being  revised  again. 

3.  Existing  county  ordinances  have  been  assessed  and  specific  recommendations 
prepared  in  relation  to  (1)  voids  and  problems  in  existing  ordinances;  (2) 
alternatives  which  the  County  might  implement  to  correct  ordinance  problems; 
and  (3)  a  process  the  County  might  follow  to  update  and  adopt  a  revised 
ordinances  and  codes  program. 

The  County  Commission  and  Planning  Commission  have  reviewed  this  assess- 
ment and  recommendations* and  are  now  in  the  process  of  determining  the 
specific  alternative  which  the  County  should  initiate  to  complete  a 
revision  and  updating  of  its  ordinances  and  codes.  The  County  is  now 
in  the  process  of  negotiating  a  contract  with  a  planning  consultant  to 
assist  in  the  preparation,  revision,  and  adoption  of  a  set  of  ordinances 
and  codes.  It  is  anticipated  with  this  planning  assistance  that  this 
effort  will  proceed  to  its  completion  in  the  near  future. 

The  approach  selected  by  the  County  to  complete  this  task  will  carefully 
consider  the  current  status  of  each  of  the  communities  in  relation  to 
ordinances  and  codes. 

4.  Beaver  City  adopted  a  mobile  home  ordinance  in  1974  and  the  1973  Uniform 
Building  Code. 

5.  Minersville  has  not  adopted  ordinances  and  codes  as  of  this  date-  The  Community  is 
now  preparing  to  initiate  action  to  begin  the  process  of  preparing  and 

adopting  a  set  of  ordinances  and  codes. 

6.  Through  its  assessment  activities,  the  Planning  and  Development  Council 
has  studied  and  discussed  the  following: 

A.  Ability  of  the  County  and  communities  to  control  expected  growth  by 
the  adoption  and  enforcement  of  effective  zoning,  subdivision  and 
mobile  home  ordinances,  and  building  codes. 

B.  Present  status  of  County  and  communities  in  relation  to  existing  and 
current  ordinances  and  codes. 

C.  Need  for  a  cooperative  and  supporting  effort  among  the  County  and 
communities  to  establish  a  'growth  management'  mechanism  through 
ordinances  and  codes. 

This  study  and  related  discussions  have  emphasized  that  the  County  and  each 
community  must  adopt  common  objectives  relative  to  the  adoption  of  ordinances 
and  codes.  Further,  that  the  ordinances  and  codes  adopted  must  be  cor'^atible 
with  and  supportive  of  common  growth  management  objectives  among  related  local 
government  subdivisions.  The  County  and  impacted  communities  have  committed  to 
prepare  and/or  adopt  ordinances  and  codes  that  meet  these  objectives  as  soon  as 
may  be  possible. 
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LIST  OF  ABBREVIATIONS 


BLM 

BYU 

CCD 

CDM 

FES 

DWR 

ES 

EPA 

ESI 

GTSP 

MFP 

ORV 

UPLAND 

URA 


Bureau  of  Land  Management 
Brigham  Young  University 
Census  County  Divisions 
Climatological  Dispersion  Model 
final  environmental  statement 
Division  of  Wildlife  Resources 
environmental  statement 
Environmental  Protection  Agency 
Earth  Sciences,  Inc. 
granular  triple  superphosphate 
Management  Framework  Plan 
off-road  vehicle 

Utah  Process  Land  Use  and  Tax  Base 
Unit  Resource  Analysis 


Units  of  Measure 


AUM 

animal  unit  month 

kV 

kilovolt 

MGD 

million  gallons  per  day 

ppb 

parts  per  billion 

ppm 

parts  per  million 

yg/m3 

micrograms  per  cubic  meter 

Chemical 

AjlF 

aluminum  fluoride 

A£203 

aluminum  oxide  (alumina) 

A£203-3H20 

alumina  hydrate 

HF 

hydrogen  fluoride 

H2S04 

sulfuric  acid 

(continued) 
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Chemicals 

,  (cont.) 

KA£3(0H)6 

(S04)2 

hydrous  potassium  aluminum  sulfate  (alunite) 

KOH 

potassium  hydroxide 

K2SO4 

potassium  sulfate 

NO 

nitric  oxides 

N02 

nitrogen  dioxide 

N0X 

nitrogen  oxides 

03 

ozone 

SiF4 

silicon  tetrafluoride 

Si*2F6 

silicon  difluoride 

so2 

sulfur  dioxide 

SO  3 

sulfur  tri oxide 
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